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AMENDMENTS. 


AG. 153. Inſert in the Margin at |. 14. V. Poſt Works; p. 564. 


P. 226, |, ait. after looſe, add in the ſame manner. P. 227. l. 4- 


for Tab. 1 read J. Ib. . 27. read Weight K K. Ib. I. 29, 30, E 


Gthe Ring io be hung on the Hook F. P. 228.1. 31. for 
believed, r. recerved. P. 230. Alt. r. Height, P. 231. l. 25, 26. 


r. Height. P. 233. I. antepen. r. Tab. I. P. 234. l. 1, r. 


theſe. Ib. I. penule. aftet left add, and by iht Meant. P. 237% 
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I. 3. after Stick add, ſmaller, and tapering upwards towards par wal 


D, which is an hollow very light Ball of Wood. Ib. 1.26, read 
Tab. II. P. 238. L penult. r. Tab. I. P. 2 9 J. 1. . 744.7 
Ib. I. 20. 25 proportion. P. 240. L. 4. for A r, by „ * 

aſter or add bat. P. 321. l. 28. r. Condore, F. 338; l. 16-7. 
abiegno. P. 336, l. 17. r. Lignum-Aloes, Ciuit, Seorax ꝙ 14+ 
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H E principal Author of 
ee Papers being a Per- 
4, of great Repute, I 
8 N thought the Publication 
=; of them would be very ac- 
PIE ceptable to the Curious; 
WE and therefore was wil- 
| ing to undertake the 
Fork, although J found it would be very 
Wor 20us, by reaſon the Papers were very 
Wrnerous, and in great Confuſion. 

ſter Dr. Hook's Death, both bis Pa- 
, and ſome of his Figures and Madules 
fear not nearly all) fell into the Hands 
#:y ingenions friend Richard Waller, E/q; 
of which he ſelected thoſe that he pub. 
Wed in 1705; and intended others for the 
et: But dying before he had accompliſh- 
hat Deſign, a Part of the Papers were en- 
q truſted 


17 the 14785 . 


truſe 4 to me, by . Mr. Waller . 
Jonathan Blackwell, 27593 In wh 175 75 
great Matters from ſuch illuſt 525 my 
as 1 found among them. Fg 75 T 5 5 


to peruſe, and a them, I found dn 
here and there ſome, that 8 

pectatioun; which the Reader bath | 1 the 

Following Collection. In which he may 15 
bably expect ſome of the many Lectutes, 
whch the Doctor read in Greſham College, 
and thoſe of Sir John Cutler's Inſtitution. 
But the beſt of theſes Dr. Hook himſelf, or 
Mr. Waller publiſhed : So that what I have 
in my Hands, will be of little Uſe to the 
learned World, moſt of them ſeem to have 
been intended 'by the Doctor, for half an 
Hour's Amuſement to a [mall Auditory, Ta: 
ther than for the Preſs. 5 

As for Order, or Method, little could be 
obſerved in ſuch a confuſed 75 ariety of Sub- 
jects, as theſe Papers contain. Aud there- 
fore the beſt I could do, was to rank them, 
as near as 1 could, according 70 the Order 
of the Time in which they were written, or 
communicated. 

Aud as for other Papers interſperſed: 
.. with Dr. Hook's, they are, for the moſt Þ\\ 
part, of ſuch conſiderable Perſons, that the 
_ Reader will expett no Excuſe for my inſert. 180 
ing of them. 

But if any remarkable Ol turities or In-. 

Ferfections ſhould be met with, it is what I.. 
could not help, by reaſon ſome of the Paper 0 

were" 


ade OTHER 


torn, e 7 abliterated, ſome written 
| ty and K ſcarce. Je gible, &c. and way u 
7 7 Lede my o Senſe, teſt i i "ſpould 
I 4e7 925 that 1 had impoſed my oten, in. 


the ſeveral . Ingemious Author 


x fea 5055 * 5 Fh 45 I 
þ bY Bat ter all, many of thoſe Inderfocs 
7s, and bſcurities, are owing to the 
Miſcarriage of ſome of the Papers, which 


,. if they did, were loſt, or miſlaid, befors 
« I they came to mine, the apers being put in- 
00 Ferent pgs after Mr. Waller's Death. 
| nd. whereas F igures, o/ Modules, would 
have e vers of the Papers, that 
are publiſhed, and have enabled me to have 
ed others, altogether as valuable; 

but finding few, or none, but what are here 
„  prbliſhed, neither among the Papers them- 
,. i elves, nor in the Repoſitory, nor Papers 
of the Royal Society, I was forced to be con- 
ent. 
1s + For. a Concluſi on of this Preface, I ſhall 
anſwer two, Accuſations that have been, or 
may be charged upon me. One ir, That 1 
4 pave. Long os etained theſe Papers from the 
No Publick + The other, that I have" engaged 


ve! elf 1 in Marrers Hing out of my Way. 


”y o. both which, one Anſwer may ſerve, 
8 That I have made the collecting, 
1. n e theſe Hager my Diver ſion, 
4 Leiſure 12 ours : By which Means, and 
ri. 4 reaſon the. Pager, out of which theſe 
17 were 


either , never came t0 My. Waller's Hands, 


r 


Te the RE aDet 

tere ſelected, were very numerous, amd many 
of them came late to my Hands, their Pubs 
licarion hath been he longer delay'd. And 
as for the Diverſity of this from the Fa 
"ſe of my Profeſſion : I confeſs it is not 
. drret7 Dir vinity, but yet I think it, by no 
Means, unfit' for 4 Clerg y-man's Diverſion. 
for as it is neceſſary for a Chergy-man. (as 
well as others) ſometimes to divert, and un- 
bend his Mind, from his more ſerious Stu- 
dies, ſo what Diver/ion more inndcent, or 
proper, than that which promotes Know- 
ſeage, and Experience, and 1s a Diſcouery 
F never ſo ſmall) of any of the Works of 
the infinite Creator? To the promoti 
which Eud, the Publication of theſe Papers 
was, in ſome Meafure, intended by 
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of the Invention % the BAROMETER, 
in ale ear . 


— N one of . Fibol's 
papers (not here publiſh- 
ed, becauſe imperfect) I 
find . this ' Remark, vix. 
FAX we Inftrument, for finding 
v1.60 dl AY be afferent. Preſſure of 
CAS er non the Parts of the 
A 41 = Earth /ubjacert; was firſt 
. Fs /erved by the Honourable 

| . Boyle, who, , upon 
the Suggeftion of Sir Chriſtopher Wre, erefting 
a Tube of Glaſs ſo filed with Mercury, as 7s now 

Vor. I. B uſually 


2. Of the Invention of 


2 done in the common Barometer, in order to 


find out, whether the Preſſure of the Moon, accord- 


ing to the Carteſian Hypotheſis, did affect the Air; 
inſtead of finding the Fluctuation which might canſe 


_ the Phenomena of the Tides, diſcovered the Vari- 
ation of its Preſſure to proceed from differing Cauſes, 


and at different Times, from what that Hypotheſis 
would have predicted. That Propriety of the Air 
Cfor ought appears) was never diſcovered till that 
ime, which is not yet thirty Tears ſince, &c. 
To this IV. D. ſhall add another Remark I 


find in the Minutes of the Royal Society, Hebru- 


ary 20. 167%, viz. Upon a Diſcourſe of ſome 
Experiments to be made with the Barometer on 


the Monument, it was queried, how this Experi- 


ment of the differing Preſſure of the Atmoſphere 
came at firſt to he thought f? And it was related, 


| That it was firſt propounded by Sir Chriſto- 


pher Wren, in order to examine Monſieur 
des Cartes's 1ypotbefis, Whether the paſſing by 
of the Body of the Moon did preſs upon the Air, 
and conſequently alſo upon the Body of the Water. 


And that the firſt Trial thereof was made at Mr. 


Boyle's Chamber in Oxford. | 

Txt Time, when theſe Obſervations were made, 
was about the Year 1658, or 59 ; at which Time 
Mr. Boyle having a Barometer fixed up, for 
the obſerving the Moon's Influence upon the Wa- 
ters, happened to diſcover the uſe of it in relati- 
on to the Weather, and to aſſure himſelf, that it 
was the Gravitation of the Atmoſphere which 
kept up the Quickſilver to ſuch an Height, as 
the learned Abroad, particularly Torricelli, had 
ſuſpected before. 
Bor although this Uſe of the Baroſcope 
is owing to Sir Chriftopher Wren, and Mr. 
Boyle, yet, to * ney om Nn I ſhall 


| give 


the BAROMEHTE K 3 
ive the Hiſtory of this excellent Inſtrument, 
Hom the Extracts of a very ingenious Friend. 
Tur firſt Inventor of it was Torricelli, 
at Florence, in 1643. From whence Father 
Merſenne brought it into France the Year fol- 
lowing, 1644 And Monſieur Paſca! being 
informed of it by Monſieur Petit, the Engi- 
neer, they both tried it in 1646, at Rouen, 
with the ſame Succeſs as it had been tried in Italy. 
Some Time after which, an Experiment was made 
with a Tube of forty fix Feet, filled with Water, 
and alſo with Wine: Which Experiment Monſi- 
eur Paſcal} gave an Account of in a Piece 
printed in 1647 ; in which Year he was inform- 
ed of Torricelli's Solution of the Phenomenon, 
by the Weight of the Air; and deviſed, for 
„ the examining it, the famous Experiment with 
two Tubes, one within the other; which he men- 
tions ina Letter written in November 1647. And 
y | aftly, in 1648 the ſame Monſieur Paſcal 
57 
5 
T 


made his Experiments on the Tops and Bottoms 
of Hills, Buildings, Ec. which laſt Experiments 
Monfieur Des Cartes laid Claim to; affirming, 
that he defired Monſieur Paſcal to make them 
two Years before, and predicted their Succeſs, 
contrary to Monſieur Paſzal's Sentiments. | 
Monſieur Az our alſo laid the ſame Claim, 
but it is the moſt probable that Monſieur Paſcal 
had the beſt Title. Fae 20 
T x 1s Experiment which Torricelli made with 
Quickſilver, Galileo had in effect tried with Wa- 
ter in long Tubes by Pumping; with which he 
found he could never get the Water to aſcend 
J above thirty three Feet: But the Cauſe he could 
ope Il never hit of. 
Ar the Torricelian Experiment had been 
ſhall much celebrated in divers Places, at laſt Otto 
give de Guerrick, Conſul of Magdeburgh, was in- 
B 2 formed 


4 Obſervations of the 
formed of it by Father Valerian at Ratisbon, 
who claimed it as his own Invention: But this 
was not till the Year 1654. After which Guerich's 
Experiment (called the Magdeburgh Experiment) 
was much talked of, 

FRO M this ſhort Hiſtory of the Barometer, 


not only the Inventor and Improvers of it appear, 
but in ſome Meaſure alſo the excellent Uſes of | 
it : Particularly the Gravitation of the incumbent 


Atmoſphere, (one of the nobleſt philoſophical 
Diſcoveries) the Changes of the Weather, Oc. 


W. DzA HAM. 


— — 


The Lord Kingkardine's Obſervations of the 
Pendulum Clocks at Sea, in 1662. 


# \þ ne Lord Kingkardine did reſolve to make 
ſome 'Trial what might be done, by car- 
_ tying a Pendulum Clock to Sea; for which End, 
he contrived to make the Watch Part to be moved 
by a Spring inſtead of a Weight ; and then making 
the Caſe of the Clock very heavy with Lead, he 
ſuſpended it, underneath the Deck of the Ship, by 
a Ball and Socket of Braſs, making the Pendu- 
lum but ſhort ; namely, to vibrate half Seconds, 
and that he might be the better inabled to judge 
of the Effect of it, he cauſed two of the ſame 
Kind of Pendulum Clocks to be made, and ſuſ- 
pended them both pretty near the middle of the 
Veſſel, underneath the Deck; thus done, ha- 
ving firſt adjuſted them to go equal to one another, 
and pretty near to the rue Time ; he cauſed 
them firſt to move parallel to one another, that is, 
in the Plane of the Length of the Ship, and at- 
terwards he turned one to move ina Plane at Right 
* | Angles 


PENDULUM CLOER S af Sea. 5 


Angles with the former; and in both theſe Caſes it 
was found by Trials made at Sea, at which I (i. e. Dr. 
Hook) was preſent, that they would vary from one 
another, though not very much, ſometimes one gain- 
ing and ſometimes the other, and both of them 
from the true Time, but yet not ſo much but that 
we judged they might be of very good Uſe at Sea, 
if ſome farther Contrivances them were 
thought upon, and put in Practice. This firſt 
Trial was made in the Year 1662; whereupon, 


theſe being found to be able to continue their Mo- 


tion without ſtopping, ſeveral other Clocks of this 
Nature were made and ſent to Sea, by ſuch as 
ſhould make farther Experiment of their Uſe. 
And we have an Account which was given from 
Sir R. Holmes, who tried them in ſailing from St. 
Thomas Weſt-ward about 800 Leagues, and then 
tacking about ſteer'd about 300 Leagues N. N. E. 
towards the Coaſt of Africa, and by obſerving 
theſe Clocks only, he was able to judge much bet- 
ter than the Maſters of the other Veſſels that were 
in Company, who differed from his Account, 
ſome 80, ſome 100 Leagues, ſome more Leagues; 
and whereas ſeveral of them thought — 
near to Barbadoes, he judged by his Clocks that 
he was not far from Fuego, one of the Iſlands of 
Cape Verde, and the next Day by Noon reached 
that Iſland. But yet this was not ſo exact as was 
expected ; however, it performed ſomewhat to- 
wards this Effect of finding Longitudes ſomewhat 
more than ordinary, and enough at leaſt to give 
inquiſitive Men Occaſion to ſpeculate, and make 
farther Trial. And though there hath been no 


very conſiderable Improvement of that Inſtrument, 
or Experiment ſince that Time by any, and tho 
I fear it may at beſt be inſufficient to perform 
to this Matter, yet I queſtion 
may be ſome other Way that 

B 3 


what is neceſſary 
not but that there 
| may 
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in the Globe, the Balls by Degrees grew 92 


letting out of the imprifon'd Air, the B in 


6 Dr. Hook's Experiment 


may perform it to a much greater Degree of per- 
fection, as 1 ſhall hereafter endeavour to prove. 
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Dr. Hook's Experiment of weighing AR 
Shewed to the Royal Society, Dec. 3. 
1662. | = 


T wo ſmall Glaſs Balls, blown and ſealed with 
A a Lamp, each of them about an Inch and 
half over, were ſuſpended at the End of a Beam, 
and counterpoiſed with a ſmall leaden Weight; 
and then a Grain being taken away from the Coun- 
terpoiſe, ſo that the Balls preponderated by a 
Grain, the Beam was hung into the Globe, and 
the Mouth of it clos'd, and the Forcer was 
wrought ; whereupon, as the Air was condenſed 


and lighter, and the oppoſite Counterpoiſe at 
length did more preponderate the Globes, than 
they had before the Condenſation; but upon the 


recovered their Prepollency, and remainedWthey- 
were when firſt put in. | L 

Txre Experiment affords us a manifeſt Proof 
of the Weight and Spring of the Air, and after 
what Manner they work upon the Bodies incloſed 
in it. 1/. That though the Air be a heavy Body, 
yet it not only preſſes downwards, as fome have erro- 
neouſly thought, and ſo have imagin d it ſhould break 
People's Necks, and roul and preſs down the Graſs, 
and all kinds of weak Flants,as Denſingzus ſuppoſes ; 
or ſhould preſs a Diſh of Butter, or ſome ſuch 
ſoft Body, quite flat, as Mr, Hobbs imagines. But 
24ly, it preſſes upwards and ſideways, as much as 
downwards ; whence every Body, ſuſpended in it, 
does ſuffer, from this ambient Fluid, a greater 
tt f > £3 Preſſure 


, 


of weighing AI Xx 7 
Preſſure againſt its under Side to thruſt it upwards, 
than againſt its upper Side, to force it downwards; 
and does in all Things of Staticks act according 
to the ſame Laws, and after the ſame Manner, that 


other heavy fluid Bodies work upon the Body they 


incompaſs. And this Experiment, in ſhort, is 
nothing elſe but a Variation of Archi medes's Ex- 
periment of examining compounded Metals. For 
the two Bodies that weigh againſt each other, be- 
ing of a very differing Bulk, though pretty near 
of the ſame Gravity when in the Air, when they 
are incompaſs'd with a more denſe and heavy Fluid, 
that which is more bulky muſt neceſſarily loſe more 
of its Weight or Power downwards than the other, 
fince it is a known Law of the Staticks, that a 
Body, remov'd out of a lighter into a heavier Me- 
dium, loſes ſo much of its former Gravitation, as 
the Weight of a Part of the heavier Fluid, equal 
in Bulk to the incloſed Body, amounts to, 

Tux Uſes that may be made of this Experi- 
ment may, be many, and thoſe, I think, not the 
leaſt conſiderable. 

Firſt, Ir may ſerve as an Inſtance, to ſhew by 
what Means the Vapours and Exhalations are raiſed 
up into the higher Parts of the Air; for if by any 
Means the Vapours, or Waters rarify'd, obtain a 
greater Rarity, and conſequently a leffer Gravita- 
tion than the ambient Air; the Preſſure. of that 
muſt neceſſarily buoy and carry them up fo far, 
till the Abatement of Preſſure on the Parts of the 
ambient Air, by reafon of their ſublime Stations 
in the upper Regions, and till the Abatement of 
Heat, that kept the Vapours rarify'd, has reduc'd 
both to an Equilibrium, where they areſtay'4 and 
ſuſpended ; which affords us a ſecand Uſe, name- 
ly, to explain how the Clouds or Exhalations are 
ſulpended and carried to and fro directly at ſuch 
a Height, and no lower nor higher. For ſince 

B 4 it 


8 Dr. Hookx's Experiment, &c. 
it is found by Experiments made by Torricelins, 


that ſeveral others, whom I now forbear to name, 


and the Preſſure of the Air at the 'Top of Moun- 
tains isdiffering from what it is in the Valleys,there- 
fore the Rings of Preſſure (if I may ſo call thoſe 
Parts of the incumbent preſſing Atmoſphere) ſeem 
not at all to be regulated by the Form of the Earth's 
Surface; that is, are not at all parallel to the Surface 
of the Earth, but they ſeem to be regulated rather 
by the Diſtance of the Parts of the Air from the 
Center of the Earth, or rather are parallel to the 
Surface (if there be any) of the Air, or to the 
Superficies of the Sea. And, indeed, I have ve- 
ry often obſerved, not without Wonder, that in 
cloudy Weather all the under Surfaces of the 
Clouds have been exactly terminated with a Sphe- 
rical Concave Surface, no one being raiſed above 
or depreſs d below ſuch a determinate Surface. And 
I have after obſerved the Vapours often riſe like 
Smoak upward, till they come to ſuch a Height, 
and then to ceaſe aſcending, and ſpread themſelves 
in Breadth almoſt like Oil upon the Water : The 
Reaſon of all which is, probably, nothing elſe 
but that at ſuch a Height the Air is reduc'd by 
the Decreaſe of Preſſure to ſuch a Degree of Ra- 
rity, that it is unable to raiſe the Vapours any 
higher, and below it is able to raiſe them. 'The Rea- 
ſons how the Vapours come to retain that Degree 
of Rarity, Ec. is an Enquiry more proper for an- 
other Place. 404999 

Thirdly, Tx1is may hint us a Solution of a 
late Obſervation made by an excellent Perſon, and 
a Member of this Society, that in Fogs with an 
Eaſterly Wind, the Preſſure of the Atmoſphere 
was obſerved to be very great. 'The Reaſon of 
which Phenomenon might, perhaps, be this, that 
the Cold and Preſſure of the Air being then very 


great, the Denſity and Gravity of it might there- 


by 


- 


Experiments about Glaſs Balls. 9 


by become ſo conſiderable, as to raiſe up many 
Bodies, even in the Form of Water, and keep 
them ſuſpended ſomewhat above the Surface \of 
the Earth, though by reaſon of the Want of 
Heat to rarify thoſe ſmall Parts into aerial Va- 


pours, it were not able to carry them to any con- 
ſiderable Height. : 


_— — 4 * — 
. 


_ 3. „ 


A Brief Account of the Experiments tried 
before the Royal Society, with Glals 
Balls, November 19. 1662. 1. Of dri- 
ving out the Air by bare Heat. 2. Of 
driving it out by Vapours of Mater and 
"Spirit of Wine, 3. Of their breaking of 
themſelves. 4. Of their breaking by a 
Knock. 5. Of the Quantity of Water 
they admitted. 6. Of the Weight of Air 
they admitted. 7. Of the ſhrmking and 
ok e of them. 8. Of their breaking 
. outward, | 


$M ALL Pipe of white Glaſs, melt- 

ed over a Lamp, is blown into a pre 
large Bubble, the ſmall Neck or Pipe of whic 
being, whilſt the Ball is yet red-hot, ſuddenl 
and carefully ſealed up, I obſerved that thoſe 
Bubbles being left to cool, ſome of them that were 
either not very equally or over thin blown, would, 
in the cooling, break inward, - with a very brisk and 


loud Noiſe, ſome ſooner whilſt yet hot, others 


ed the loudeſt Report. Some, that were 

and even blown, remained intire when quite cold: 

The Balls of which I obſerved to endure a much 

greater and more violent Blow, before they _— 
: re 3 


later when even quite cold ; but this latter 2 
ong 


10 Exßerinents about Glaſs Balls. 


break, than others much of the ſame Make; 
which were leſt to cool without ſealing up. But, 
when by a pretty brisk Blow they were broken, 
they yielded, beſides the Noife of the broken 
Pieces, ſometimes a ſmart, ſometimes a more faint 
Noiſe. Some of theſe Bubbles whilft thus her- 
metically ſeal'd, being pois'd in. a pair of exact 
Scales, and then the little ſeal'd End nipp'd off, a 
S$7biIns or hiſſing Noiſe might very ſenſibly be heard 
fora ſmall Space of about a Second ; after which the 
fame Scales and Counterpoiſe being left free, the 
Bubbles were always obſerved to preponderate, 
fome a 4 of a Grain, others 2, others more. The 
End of ſome other of theſe being broken off un- 
der the Water, the Water was obſerved to aſ- 
cend with a very great Impetuoſity, and to look 
white, until ſuch 'Time as it had fill'd the Bubble 
or Ball, about or; of the whole; ſome more, 
ſome leſs, according as they were more or leſs hot 
when ſeal'd up. Then holding the Bubble over 
the Flame of a Candle, till the Water was boil'd 
or exhal'd away, I immediately ſeal'd up the 
ſmall End again, and obſerved ſome of them to 
break with a much louder Crack than thoſe that 
had been ſealed up when red-hot. Breaking others 
under Water, I found a much greater Quantity 
of Water to enter, infomuch as to fill almoſt the 
whole Ball, leaving a very little Bubble of Air at 
the Top: Others, that I weighed, I found to in- 
creaſe fomewhat more in Weight, by the Admiſſi- 
on of the Air, than they had done before by the 
other fealing. After this, having emptied out the 
Water, I put into ſeveral of them a ſmall Quan- 
tity of indifferently well rectify'd Spirit of Wine, 
and taking the ſmall Stem in my Hand, I held the 
Ball over the Flame of the Lamp, till the Spirit 
with great Impetuoſity was evaporated, and driven 
out through the ſmall Neck, in a Kind of miſty 
690 Steam; 
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Experiments about Glaſs Balls. 11 
Steam; which ceaſing, I immediately ſeal'd up 
the Neck, and letting the Bubbles cool, I found 
them to be much of the fame Kind with thoſe 
that 1 had ſeaPd up with Water, both as to the 
Noiſe they yielded when broke, and to the admit- 
ting of Water, and for the weighing of Air; only 
in this theſe two laſt Ways differ'd from the firſt, 
that whereas the red-hot Glaſſes when cold were 
clear, theſe, - though they appeared clear when' 
hot, were, notwithſtanding, all tarniſhed over, 
with a Kind of Dew in the Infides when cold; 
which Dew would , diſappear, if they were 
again heated prett . There were ſeveral other 
Cireumſtances, which, becauſe they will be more' 
notable in other Experiments, I here omit.” 4 

'T xt Reaſons of which Phenomena I humbly 
conceive to be theſe. Fr, That the elaſtical 
Power of the exceedingly heated Parts of the Air, 
that are within the Glaſs when red-hot, being ve- 
ry much intended, a very ſmall Parcel is able to 
preſs and keep out all the reft of the ambient, con- 
tending Atmoſphere ; and whilſt it has that Abili- 
ty, the Paſſage being ſhat; the ambient Air is hin- 
der'd from rufhing in that Way, thongh the Air 
within growing colder, and fo lofing its Elater, 
could not have been able to have hindered it. 
Now the Preffure of the included Air againſt 
the Sides decreaſing with its Elater, and that with 
the Heat, and the Preſſure of the ambient, re- 
maining the ſame, that curious arched Vault of the 
Glaſs is forcibly prefs'd and cruſh'd together, and 
ſo the Particles are put into a cloſer Texture. And 
that they are fo, I found by this Experiment. I 
fitted a pretty large Bubble with à flender Neck 
into a Bolt-Head, whoſe Neck was drawn very 


— 
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* Query, Whether the Bubbles ſhrink : 
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12 Experiments about Glaſs Balls. 
ſmall, and left. only big enough to contain the 


Neck of: the Bubble, and whoſe Bottom was cut | 
off, that thereby I might include the Ball. Ha- 
ving ſo fitted the Ball and Bolt-Head, I ſhut up 
the Bottom again with Cement, and filling up the | 
Space left in the Bolt-Head with Water, till it 
reach'd into the Small of the Neck, I nipp'd off the 
ſeal'd Top of the Bubble, whereupon the Water 


in the ſmall Neck roſe about a Barley Corn's 
Breadth, which could proceed from nothing elſe 
than its Return to its former Dimenſions, before it 
was ſealed up; which affords us a noble Inſtance 
of Compreſhon, where that ſo hard and well com- 
pacted Body of Glaſs is compreſs d into leſſer Room, 
and that by no greater a Force than that of the Preſ- 
ſure of the Air; whence we may conclude that the 
Parts of that Body are not ſo cloſe joined together, 
but that there may be Pores or Receſſes left be- 
tween them, into which they may be protruded, 
and ſo be made to lie cloſer to each other, which 
whether Water and other fluid Bodies may not do 
the like, Trial will inform. 

I ac Experiments ſuggeſt theſe Queries. 

WH ar may be the Cruſe of Noiſe or Sound? 

By what Means Heat rarifies and expands Bo- 
dies, and Cold condenſes ? 

WHreETHEx the Cauſes of the almoſt ſimilar 
Phenomena of the Glaſs Drops, may not be de- 
duced from theſe Principles: Or what may be 
their Cauſes ? 

TRE Strength of a Knock, or what may be 
the Force of falling Bodies ? | 

War is the true Weight of Air in Winter? 

WHrErTHac x Bodies, that will not melt, may 
be expanded by Heat? Oy 

TE Difference of the external and internal 
Preſſure increaſing by the Decreaſe of the included 
Air's Elater, if ſome Parts of this Arch (if I ma 
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ſo call it) be weaker or irregular, the ambient 
preſſure breaks it in: Even as in Architecture the 
ſame would happen in thoſe larger Arches, if in 
either of theſe Particulars they deviated from the 
Rules of that Art. But if ſufficiently ſtrong and 
equal, the ambient Preſſure makes the chryſtalline 
Vault the firmer, as in Arches of Stone is com- 
monly obſerved. The Cauſe of the Noiſe I dare 
not yet determine, but I think it worth a further 
Enquiry, whether it proceed not from the Impetus 
wherewith the broken Pieces of Glaſs are daſhed 
againſt one another, though the Noiſe ſeem of 
another Kind ; or from the ſudden ruſhing of all 
the Parts of the ambient Air towards the Middle 
of the Ball, whereby all the other Parts of the 
circumambient being likewiſe moved towards the 
ſame Middle, the Drum of the Ear may likewiſe 
be moved, and ſo a Sound heard: Or 34ty, Which 
I think the moſt plauſible, from the ſudden and 
violent ruſhing towards the Center, and (by 
there meeting each other, or. at leaſt the broken 
Particles of Glaſs) there finding as ſudden and vio- 
lent a Recoil or Repulſe, one of which two laſt (if 
not a third, namely,the ſudden flying out of the Air) 
ſeems to be the Reaſon of the Noiſe of a diſcharged 
Shot of Powder. 'The Alteration, as to Weight, 
does clearly enough proceed from the Admiſſion 
(which the Hiſſing plainly enough ſpeaks) of the 
heavy Particles of Air. A manifeſt Experiment 
that Air does gravitate in Air. The violent ruſh- 
ing in of the Water argues the forceable Preſſure 
of the external, as the Multitude of Bubbles do 
the languid Reſiſtance of the included Air. 


64) 


An Account of ſome Trials for the fnding 
=_ _— aſcending and deſtending Bo- | 
dlie 7 upon the Medium — | 
which they A 7 Made before the Royal 
Society, Dec. 24. and Dec. 31. 1662. 


Glaſs Tube about fourteen Inches long, and 
an Inch and half over, _ open above, | 
but ſhut beneath, was hung by a Piece of 
Tape faſtened about the End of 4 to the End of 
a Deans ; then being fill'd with Water, and a 
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round Glaſs Ball ſomewhat more than an Inch in 
Diameter (which was made hea ici than Water, 


eg Quickſilver included in it) being bung by a 
String 
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The Preſſure of Bodies, &c. 15 
String of Silk ſo far within the Tube, that it was 


quite covered with Water. The other End of 


this String was tied to a Wire, that was faſtened to 
the End of the Tube. This Tube, I ſay, thus 
accoutred, being hung at the End of an exact 
Beam, was counterpois d with ſomewhat more 
than 36 Ounces Troy. Then the Scales being in 
a very exact Equilibrium, the Silk String, by which 
the Ball hung, was ſuddenly cut aſunder with a 
ſharp Pair of Sciſſers. And the Beam, all the 
while the Ball was deſcending through the Water, 
and after it came to the Bottom, kept its former 
horizontal Paralleliſm. This was repeated a ſe- 
cond 'Time with the like Succeſs. 

Ar the ſame 'Time in the ſame Tube, as it 
hung in this Poſture, there was let down to the 
Bottom of it a ſmall Piece of Lead, which had a 
{mall Loop of Wire, through which a Silk String 
being put, a round Glaſs Ball much lighter than 
Water, and about the former's Bigneſs, was, by 
that String, drawn down, and kept at the Bottom 
of the Water, and the other End of the String 
was faſtened about the former Wire. 'This done, 
the Scales were brought to an Equilibrium, and 
then, as before, the Thread was cut, and the Ball 
quickly aſcended to the 'Top ; in which Time the 
Beam was obſerv'd ro be very much turned from 
its Equilibrium, and upon Trial fix Grains, de- 
trated from the Counterpoiſe, was requiſite to 
bring them to an Equilibrium, This laſt Experi- 
ment was twice repeated, but in the latter Trial 
the Paralleliſm of the Scales was not at all diſtarb'd, 
as in the former Experiment ; which gave Occa- 
ſion for a Conjecture, that the former odd Pheno- 
_— was cauſed by ſome extraordinary Acci- 

Ix Profecurion'of this Enquiry, Dec. 31. Tri- 
al was made by a Variation of the former Expe- 


riment ; 


16 ye Preſſure of Bodies 
riment ; for the Thread of Silk that the Ball hung 
by, was not tied to the former Wire, but to a 
Suſtentaculum above the Beam; then the Scales 
being brought to an Equilibrium, and the String | 
cut as before, the deſcending Ball made that End 
of the Beam, to which the Tube hung, to be ex- 
ceedingly depreſs'd, and being come to the Bottom 
it kept the Beam in that Poſture. q 
Fur THER, that it might be known how 
much heavier that End was than the other, whilſt 
the Ball lay at the Bottom, the Beam was brought | 
to an Equilibrium; after which, fix Grains were 
taken from the Counterpoiſe of Weights. Then 
the Ball being tied by a String as before, and the 
Scale wherein the Weights hung being kept up to | 
a convenient Height, that the Beam might hang 
parallel to the Horizon, and the String cut as be- 
fore, the deſcending Ball was obſerved manifeſtly | 
to depreſs the Tube End. Trial was made a third 
Time by counterpoiſing and ordering all Things, as 
in this ſecond Trial, and detracting only three 
Grains, notwithſtanding which, the deſcending | 
Ball manifeſtly depreſs'd the 'Tube End ; which laſt | 
Trials were a Confirmation of the firſt Experiment, 
when the Ball was hung to the Wire. 
TRESE Experiments ſeem to hint this Axiom, [9 
That every Body, whether aſcending or deſcend- |. 
ing ina fluid Body, does add ſo much Weight or {#** 
Preſſure to that fluid Body, as its own Weight a- 
mounts to, and not as much as the Weight of ſo |£Þ'** 
much of the Fluid as is equal in Bulk to what 
the moved Bodies amounts to. 4 Ki 
TT xxx s I ſhould have put as an Axiom, did not 
ſome Difficulties ſuſpend my Aſſent. | 
Firſt, SINCE the ſwifter a Body. is moved, 
the greater Reſiſtance it finds from the Medium 
through which it paſſes, and conſequently the 
ſtronger is its Preſſure againſt that Fluid ; 2 mn 
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** Bodies gro ſwifter in their Motion, 
the lower they deſcend, it ſeems rational to 
judge, that the deſdending Ball's Preſſure, on the 
Water, thoauld be increaſed with its Swiftneſs. 

NEA, ſince the Body that hinders its Moti- 
on is a Fluid, it ſeems fomewhat diſſicult to con- 
ceive, how the Preſſure of a deſcending Body 
can be communicated to the Bottom, ſince the 
Parts of the Fluid ate e circulated. And no leſs 
diffieult is it to ſay, on what Part of the Bottom 
the Preſſure reſts ; whether on the whole, or on- 
ly that Part immediatel ſubjacent to the falling 
Ball; for which Way ſoever is taken, there are 
; 1 1 Difficulties ſomewhat hard to be explica- 

. 

þ Thirdh, I x the Weight of the deſcending Bo- 
eau be all the while ſuſtained by the Fluid, and 
© © conſequently by the Bottom, bow comes the Bo- 
A dy, N it touches the Bottom, to preſs with 
more Farce than its Fes Weight; as is evident, in 
Bodies deſcending through the Air. 
Hurti, Sxxc x the Preſſure of a fluid Body, 
againſt the Bottom, is greater, or leſs, according 
3 N the Height of the Surface of the Fluid above 
: It ſeems that an aſcending Body, in Water, 

Joes manifeſtly contradict this Axiom. 

I CoxoLiLlazits, deducible from theſe Expe- 
iments, Han made, may he ſuch as theſe: 
Firſt, TRAT Exhalations and Vapgurs preſs 
ot leſs upon the Surface of the Texraguegus 
lobe, when ey. A khan 1 17 5 Zi fall- 
pi rg when they are fal Yen: 
I think, were Wars kit 
NR x x, That the Preſſure of 
id 205 againſt the Sides 0 ll 
opening an 120 e: 2 "he Bottom; 
ee 2 ht of the Water * continued the 
is, has the Preſſure of 8 P reien 
V. 0 1 C Height 


18 Dr. Hoox's Enquiries for Greenland. 
Height of running Water, is not the ſame with | 
that of ſtanding Water. 
Thirdly, IT ſhould ſeem, that the Preſſure of | 
a River, againſt the Pillars of a Bridge, is leſs 
whilſt the Water is running between them, than 
when that Paſſage is ſtopp'd, though the Height in 
both remaineth the ſame. 1 4 1 72 
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Dr.Hook's Enquiries for Greenland. | 
Jan. 14. 1666. 1 


HAT, and how much, was the Heat of the 
Sun in the midſt of Summer, compared 
with the Heat of it in England * "oy Rn” oj 
Warar is the moſt .conſtant. Weather there, 
whether clear, cloudy, rainy, miſty, foggy, Sc 
Or what moſt uſual at ſuch and ſuch Times of the - 
Year? Next, what Conſtancy or Unconſtancy there 
is of the Winds to this or that Quarter of the 
Horizon, or this or that Part of the Year ? What 
the Temperature of each particular Wind is ob 
ſerved to be; and particularly, whether the Nort 
be the coldeſt, if not, what Wind is? What Wind 
is obſerved to bring moſt Ice, and what to mak! 
a clear Water at Sea > What Currents there are 


it 


4 


V 
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Earth? Whether there be any Wells, or def A 
Pits, or Mines, wherein the Water r app 
72 | K 


Dr. Hook's Enquiries for Iceland. 19 


unfrozen at the Bottom? How the Land trends ? 
And whether the Parts, under or near the Pole, be 
f there thought to be Sea or Land? Whether the 
ſs Perſon made any Experiment, about the Load- 


ſtone or magnetical Needle, or any mathematical 
7 Obſervations, about the Height of the Sun and Lu- 
Zminaries, or their apparent Diameters, or Refracti- 
Jon, or the like??? 

Wnua x Fiſh moſt frequent thoſe Seas, and any 
thing about their fiſhing, with the uſual Bigneſs 
of Whales, Cc. their Strength, the Anatomy 
Jof their Entrails? Whether any People do or have 
been known to ſtay there all the Winter, and how 
they do or have ſhifted > How near any has been 
now to approach the Pole? What Notice he 
has taken of the Moon, &c. 


n 
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Dr. Hoox's Enquiries for Iceland. 
4 Fan. 21. 166;. 


ow deep the Ground is frozen? 

1 Wrar Wind is coldeſt? 

Wn 4 T Rivers and Springs they have? 

5. x E Anatomy of Whales, or other very large 
lſhes. - | | 

ABovur the Lungs of Whales and Contrivance 
If Reſpiration in other Fiſhes and Morſes ? 


on Concer x NinG the Fountain that is hot e- 
ideWough to ſcald a Fowl. 

it | Wur rs the burning extraordinarily of 
Wü lecla portend foul Weather? 


REFRACTION, whether the ſeven Stars are 
en in the Pleiades? Whether Mercury can be 
tener ſeen than in England ? The differing Heat 
tf Summer and Winter: How near the Moon may 
ſeen to the Sun? 

AN exact Obſervation of the Eclipſes that 
Wappen, | 
C2 Tut 


20 Dr, Hoox's Enquiries for Iceland. 
THz Saltneſs of the Sea-water, by boiling; 
how much Salt it yields ? IX 
Tur Height of the Quickfilver in the Torricel 
Experiment. | 
W n 4 Tt Wind blows moſt and ofteneſt ?- 
T x x uſual Temperature of the ſeveral Winds 
there. | | T* 
AB Our Corruption and Preſervation of Bo- 
dies. 
WurHarT Bodies will keep in the Snow, what 
not ? | * 
TAE wen ings. of the Mountain, other Obſer- 
vations with the Needle in ſeveral Places about 
Hecla, or the other fiery Mountains, and in other 
Places of that ag 5 . 1 
TAE Figure of Snow, whether Hexangular 
whether always larger than in theſe Parts ? . 
Tx uſual Bigneſs of Hail-Stones and Figure. iſ of 
WHrarT is obſervable about Meteors, as Ignis E, 
Fatuus, Star-ſhooting, Thunder, and Li ghtaing ou 
Wax Kind of Subſtances are caſt out of the 


burning Mountain. | ch 
ABO ur Haloes and Rainbows, any thing ex- 
traordinary. or 


Wu ar kind of Ores, Stones, Clays, Mine-W fic 
rals, &c. it yields. | 
 Wazrraetx there be any of the Seleritss, off the 
Muſcovy Glaſs to be found there. E 
TAE Declination, Inclination, and Vatiationt 1 
of the Magnet in ſeveral Parts of the Iſſe, witiYn,j 
the Diſtances and Latitudes of thoſe Places, | 1 
near as may be. ' : | | men 
Ware THEx the ſame Point of a Magnet, thaff from 
is a Pole of that Stone here in England, will Ho. 
ſo there. | | T 
WuHreETHE x the ſame Part of a Terrella, thi ſtom 
put upon Quickſilver, will lie toward the Eart! 
—4 in England, will do ſo there likewiſe. 
W xt 
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Wurz the attractive Virtue of the Mag- 
net increafe or diminiſn there, in reſpect of what 
it is found here. 

WAI c x Pole is there ſtrongeſt. 

WHETHeE Iron be more or leſs apt to ruſt 
there than here. 


Wu ar living Creatures, tame and wild, live 
and thrive there. 

Any thing of that Kind ſtrange or n 
among the Beaſts, Birds, Inſects, or Fiſhes ; as 
about their Generation, living in the Winter 

ſor what they are or may be made ſerviceable; 
either for Burthen, Swiftneſs, Furrs, Feathers, 
Meat, Se. 
WHAT Kind of V. egetables thrive beſt in that 
„land, as Trees, Shrübs, or Plants, and what 
3 of Grounds they thrive beſt in; what Kinds 
e. egetables the Sea yields, differ from our 
2005 In what their Hushandry fers from 
„ours, and whatſoever of that Ni is remarkable. 
he WAA F Woods it yields Hood | for Building, | 
Shipping, or other neceſſary 
War r notable. Virtues are attributed to this 
or t'other Plant; whether for Divination, Phy- 
ck, Dying, Smell or Taſte, Ec. 
Taz Seeds of as many as may be gotten toge- 
ther, with their Names. 
Ho w ſeveral Creatures fabfiſt inthe Winter. 
WraArT arp the predominant Colours of Ani- 


vl mals. 
| WHAT Change is made on the Ship- 
men, that — ſom immediately to proceed 
from Cold, as what Diſeaſes they are moſt ſubject 
to. 
TRE Nature, Diſpoſition, ry, and Cu- 


- ſtoms of the Natives. 


— 
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22 Dr. Hook's Enquirees for Iceland. 
THEIR Apparel for Warmth, Houſing, Vi- 
ctuals, Firing, Bedding, Cookery, and other Ob- 
ſervables, either Actions or Utenſils, Oc. 
AN v notable Effects produced by Cold, Ec. 
'T x Height of the Iſlands of Ice, their Depth; 
whether it be freſn Water; whether it ſeem to be 


made up of Snow, and ſeem to lie in Plates one 


above. another. 


WHETHER Spirits appear ; in what Shapes ; | 
what they ſay or do; any thing of that Kind ve- | 


ry remarkable and of good Credit. 1 

How much the Celeſtial Bodies are elevated 
by Refraction above their true Place. 

W X 4 T Currents there are, the Time of the 


Tides in ſeveral Ports; their great riſing and fall- | 


ing in ſeveral Places; any thing notable concern- 
ing them. 25 p 
W a a T Condition the Body is in that is pre- 
ſerved by Snow, whether ſhrunk or ſwell'd, or 
chang'd in Colour or Taſte, Ec. 
WHETHER 88 will congeal. 


A BLADDE & full of Engliſh Air carried thi- 


ther, and one of that Iſland Air brought back. 
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Dr. Hook's Propoſals, for finding out the 
Reſiſtance of the Air, to Bodies mov'd 
through it. | 


＋ A1 Al ſhould be made with Pendulums of 
all Sorts, whoſe Weights ſhould be made 


of ſeveral Sorts of Materials; as of Metal, Stone, 


Wood, Feathers, Wool, Ec. and thoſe faſhioned 


. into ſeveral Shapes, as round, elliptical, ſquare, 


oblong, flat, to move flat-ways and edge-ways, 
and the like; then to have one common Standard, 
or Pendulum, by which the Celerity and Durati- 
on of all the other are to be meaſured. 
3 Txyars ſhould be made with ſeveral of theſe 
3 Pendulums, in the exhauſted Receiver, where 
there is a much leſs Quantity of Air; and like- 
wiſe in the Receiver, where the Air is very much 
condenſed ; and the Differences meaſured, as be- 
fore, and recorded, then compar'd with one an- 
other, and then with thoſe in the free Air. 
\ TxyYaALs ſhould be made with Bodies of ſeve- 
ral Subſtances, and each of thoſe of ſeveral Shapes, 
which ſhould be let fall from ſeveral Heights ; 
and the Times of each of their Deſcents to be 
exactly meaſured by a Pendulum, and recorded. 

TRVYAIL likewife ſhould be made by ſhooting, 
Horizontally, ſeveral Kinds of Bodies, with a 
Croſs-Bow, or the like, from the Top of ſome 
high Place, and ſo obſerving the Time before they 
touch the Ground. And the 

Tx y ar s ſhould be made by ſhooting Bodies 
perpendicularly upwards, and fo obſerying both 
the Time of their Aſcent and Deſcent. 

TxyYarLs likewiſe ſhould be made by ſhooting 
Bullets, or other Bodies, Horizontally ; and fo , 
to obſerve with what Force they hit a Body, ac- 


Dr cording as the Body is nearer, or further, from 
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24 Experiment abont the Refraction 
the Inſtrument that ſhoots. And theſe Tryals 
to be made with Inſtruments of ſeveral Strengths. 
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Dr. Ho ox Experiment before the Royal 
Society, February 11. 166;. about the 
Refraction of Ice and Cryſtal. | 


JT avinc obſerved it to be almoſt a general 
Rule in Nature, that of pellucid Bodies, 
thoſe are found to have greateſt Refraction to- 
wards the Perpendicular, which are moſt maſſj 
and heavy in Bulk, I choſe a very pure and pel- 
lucid Fragment of Ice, about an Inch thick, 
which had very few, if any, perceptible Blebbs 
or Bubbles in it. Then I took a large cylindrical 
Cryſtal-Glaſs, about fix Inches over; and filling 
it with very fair Water, I put into it this clear 
Piece of Ice, which did manifeſtly ſwim, with ſe- 
veral of its Parts, above the Water; and though 
I ſeveral Times depreſs'd it with my Finger, yet 
would it incontinently riſe, as ſoon as I had re- 
mov d my Finger. Then I took it out, and with 
a very ſnarp edg d Knife, I ſhaved one End of it, 
(which is very eaſy to 2 into the Form of a ve- 
ry blunt Wedge, 10 that the two Sides of the Edge 
compos'd an Angle of about ninety Degrees; then 
ſmoothing thoſe ſhaved Sides, by rubbing them a 
little with the Palm of my Hand, I put it into the 
Water with the Edge downwards, and holding 'it 
pretty near that Side of the Glaſs, which was next 
my Eye, I cou'd plainly perceive, by lookin 
through that Edge, that an Object, placed agai 
the oppoſite Side, was manifeſtly refracted. For 
faſtening a ſmall Piece of Lead, ſo that the lower 
End of it reach'd about an Inch under Water, I 
could very plainly ſee that lower End, a 1 
lo 
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No becauſe the Refraction of the Ice made it 
appear higher than really it was, it ſhews that the 
I RefraCtion in the Ice was leſs mn ove N 2 
2 will more plainly appear dy the Figure ; W 

2 HIK L repreſents the cylindrical Glaſs, that 


of Ice and Cryſtal 25 


5 low the Bottom, when, looking through the Ice, 
I the Bottom of it appear d above the Edge of the 


Ice; that is, I ſaw the ſame Object in two Places. 


held the Water; me, a Piece of Lead hung a- 
gainſt the Side of the Glaſs; à bc, the blunt Edge 
of the Piece of Ice; D, the Eye; #2 0p, the 
Surface of the Water; Fe, the refracted Line, 
in which the Point e appeared to the Eye; ge, 
the unrefracted. This I ſeveral Times have re- 
peated, and always found the ſame. 

Tux Uſe of this Experiment may be, 1/, For to 
make an Exception from that general Rule of 
M. Des Cartes, in the ninth Section of the ſecond 
Chapter of his Diopticks ; where he ſays, Quanto 
firmiores & ſolidiores exigue partes corporis alicu- 
jus pellucidi ſunt, tanto facilius lumiui tramſitum 
permittunt. For, it ſeems, by this Experiment, 
not to be the greater or leſs Fluidity, or Firmneſs of 
Body, that cauſes a Difference in Refraction, but 
a more rarify d or condens d Texture. 


Next, 
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Next, Ir affords us two Arguments againſt | 
their Opinion, who affirm Cryſtal to be generated 
of Ice. For, Firſt, As to its Weight, this is 
found to ſwim upon Water ; whereas the other F 
ſinks. Next, The Refraction of Cryſtal is ob- 
ſerv'd to be greater than that of Glaſs ; whereas 
this of Ice 1 find to be leſs than Water. 

Thirdly, Tu 1s leſs Refraction of Ice, I take 
to be a good Argument, that the Lightneſs of Ice, 
which cauſes it to be born up of the Water, is 
not cauſed only by ſmall Blebbs or Bubbles, but 
from the uniform Conſtitution, or general Tex- 
ture, of the whole Maſs. 


2 


Dr. Hook's Method of making Ea peri- 
ments. 
* nE Reaſon of making Experiments is, for 
| the Diſcovery of the Method of Nature, in 
its Progreſs and Operations. 3 
' Wnos0Evex therefore doth rightly make 
Experiments, doth deſign to enquire. into ſome 
of theſe Operations ; and, in order thereunto, 
doth conſider what Circumſtances and Effects, in 2 
that Experiment, will be material and inſtructive I 
in that Enquiry, whether for the confirming or de- m 
ta 
P: 


. 1 


ſtroying of any preconceived Notion, or for the 

Limitation and Bounding thereof, either to this p- 
or that Part of the Hypotheſis, by allowing a 1 B 
greater Latitude and Extent to one Part, and by th 
diminiſhing or reſtraining another Part within nar- th 
rower Bounds than were at firſt imagin'd, or hy- m 
pothetically ſuppoſed. [RI OY 
IE Method therefore of making Experiments pe 
by the Royal Society, 1 conceive, ſhould be this. ne 


Firſt, 


F 


4 
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Method of making Experiments. 27 
Fim, To propound the Deſign and Aim of 


I the Curator in his preſent Enquiry. 


Secondly, T o make the Experiment, or Ex 


N riments, leiſurely, and with Care and Exactneſs. 


Thirdly, To be diligent, accurate, and cu- 


rious, in taking Notice of, and ſhewing to the 
Aſſembly of Spectators, ſuch Circumſtances and 
Effects therein occurring, as are material, or at 
q leaſt, as he conceives ſuch, in order to his The- 
ory 


Fourthly, Ar r ER finiſhing the Experiment, 
to diſcourſe, argue, defend, and further ex- 
plain, ſuch Circumſtances and Effects in the pre- 
ceding Experiments, as may ſeem dubious or 
difficult: And to propound what new Difficulties 
and Queries do occur, that require other Trials 
and Experiments to be made, in order to their 
clearing and anſwering: And farther, to raiſe ſuch 
Axioms and Propoſitions, as are thereby plainly 
demonſtrated and proved. : i 

Fifthly, To regiſter the whole Proceſs of the 
Propoſal, Deſign, Experiment, Succeſs, or Fail- 
ure; the Objections and Objectors, the Explana- 
tion and Explainers, the Propoſals and Propoun-, 
ders of new and farther Trials; the Theories and 
Axioms, and their Authors; and, in a Word, 
the Hiſtory of every 'Thing and Perſon, that is 
material and circumſtantial 'in the whole Enter- 
tainment of the ſaid Society ; which ſhall be pre- 
pared and made ready, fairly written in a bound 
Book, to be read at the Beginning of the Sitting of 
the ſaid Society: The next Day of their Meeting, 
then to be read over, and further diſcourſed, aug- 
mented or diminiſhed, as the Matter ſhall require, 
and then to be ſign'd by a certain Number of the 
Perſons preſent, who have been preſent, and Wit- 
neſſes of all the ſaid Proceedings, who, by Sub- 
l | {cribing 


28 Mr, Ot:DEnNsuRGH's Letter, &c. 


ſeribing their Names, will prove undoubted Teſti- 


mony to Poſterity of the whole Hiſtory. 


—— = * 


Mr. OI DEN BUR H Letter to Dr. 
Hook, Aug. 23. 1665. Concerning tho 
Plague then, and Graſt iu Sheep's and 


t. , 
E | 


- Oxen's Lungs. 


STR, 
1 CANNOT but commend you for being ſo 
careful of yourſelf in this dangerous Time, as 
not to venture to come amongſt us, eſpeeially 
when you find yourſelf any ways out of 'Temper, 
The Sickneſs grows ſtill hotter here, though J 
find by all my own, and other Men's Obſervati- 
ons, that very few of thoſe Houſes whoſe Inha- 
bitants live orderly and comfortably, and have b 
Nature healthy Conſtitutions, (you muſt take all 
theſe together) are infected; and I can fay, (God 
be praiſed for it) that as yet not one of my Ac- 
uaintance, except an under Poſt-Maſter, who 
lived cloſely and naftily, and had all Sorts of Peo- 
ple coming to his Houſe with Letters, is dead : 
So that, generally, they are Bodies corrupted, 
and Perſons wanting Neceſſaries and comfortable 
Relief, that ſuffer moſt by this Contagion. 
Tnar Obſervation, you mention of Mr. Boyle's, 
is this, that one of thoſe two Phyſicians, Dr. 
Clerk, and Dr. Lower, had aſſured him, that he 
had ſeveral Times found, in the Lungs of Sheep, 
a conſiderable Quantity of Graſs, in the very 
Branches of the Aſpera Arteria; and the other 
had related to him, that a few Weeks ſince, he, 
and a couple of Phyſicians more, were .invited to 
look upon an Ox, that had, for two or three Days 
2 | almoſt 
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Account of an Earthquake at Ballaſore. 29 
almoſt continually held his Neck ftraight up, and 


ad of a Diſeaſe, the Owner could not con- 
at ; whereupon the Parts belonging to the 
Neck and Throat being opened, they found, to 


was de 


7 their Wonder, the Apera Arteria, in its very 

Trunk, all ſtuffed with Graſs, as if it had been 
2 thruſt there by main Force; which gives a juft 
27 Cauſe of marvelling and enquiring, both how 
7 ſuch a Quantity of Graſs ſhould get in there, and 


how being there, ſuch an Animal could live with 
it ſo long. * 


1 


Extract of a Letter from Ballaſore, Fax. 6. 
1665, From Mr. Henry Powell, t 
his Father Mr. William Daniell, «for 
London-Bridge: Giving an Account of 
an Earthquake, &c. after the Appear- 

ance of the Comet then. — I” 


- 
15 , 
* 4 


— 
—— * — — 


nE ſame Star appeared in our Horizon, a- 
bout the ſame Time twas ſeen with you: 
The Effects, in Part, have already been here, b 
unſeaſonable Weather, great Mortalities amon 
the Natives, Engliſh, and others. We have had 
ſeveral A eg unuſual here, which, with hi- 
deous Noifes, have, in ſeveral Places, ſwallowed up 
Houſes and 'Towns ; but about ſeyen Days Jour- 
ney from Ducca, where were at. that Time three 
or four Dutch, they, and the Natives, relate this 
Story. That in that Place the Earth trembled a- 
bout 32 Days and Nights, without Intermiſſion; 
at the latter End, in the Market- Place, the Ground 
turn'd round as Duſt in a Whirl-wind, and ſo 
continued ſeveral Days and Nights, and ſwallow- 
ed up feveral Men, who were Spectators, who 
ſunk and turn'd round with the Earth, as in a 


Quagmire; 


30 Account of an Earthquake at Ballaſore. 
Quagmire; at laſt the Earth worked up, and caſt 


up a great Fiſh, bigger than hath been ſeen in 


this Country, which the People caught; but the 
Concluſion of all was, that the Earth ſunk with 


300 Houſes, and all the Men, where now appears 


a large Lake, ſome Fathoms deep: About a Mile 
from this 'Town was a great Lake full of Fiſh, | 
which, in thefe-32 Days of the Earthquake, caſt 


up all her Fiſh, on dry Land, where might have | 


been gathered many, which had run out of the 


Water upon dry Land, and there died; but when 
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the other great Lake appeared, this former dried 
up, and is now firm Land. 


_— 


Extract of another Letter from the ſame 


Mr. Powell, to the Perſon abovementi- 


oned, from Caſſumb, Sept. 27. 1666. 


INE, laſt Year, adviſed of the unknown 
Earthquakes which afflicted moſt of theſe 
Parts, in ſome to the deſtroying of whole 'Towns, 
viz. June 1ſt, in Agra, the King's Seat, at three 
in the Afternoon, ſuch a Darkneſs poſſeſs d the 
Country, that none could ſee his Fellow in the 
Streets, nor his Hand, though never ſo near his 
Eyes, which continued half an Hour, and then 
diſſolved in Rain. It has pleas'd God to ſend this 
Year ſuch Rains and Overflowings of the Rivers, 
that in many Places whole Towns, with Cattle 
and Men, have been carried away, to the De- 
ſtruction of many 'Thouſands. About the latter 
End of Auguſt, there was ſuch a Storm about Pat- 
tava, that it roll'd, as it were, that great City, 
their Houſes, in Heaps, deſtroyed many People, 
and continued three Days and Nights, in which 
' we have loſt a Salt-petre Boat of Value, and the 
5 Dutch 


| 
| 


„ » 0 0 wu 


: Norfolk. 


Of a petrified Bone, &c. 31 


Dutch another ; alſo both ours and the Dutch 
Houſes, in all thoſe Parts, are blown down : We 
expect the ſame, it being uſual with us about the 
Middle of October yearly, but ſuch Inundations 


+ and Storms were never before heard of. 


— » ä a. — 


An Aer of a e Bone. An oddly- 
coated Stone-Battle : And a double Gooſe- 
Egg. Produced before the Society, by 
Dr. PE Norwich, Feb. 27- 1667. 


— 


17 L HIs Bone was found laſt Year, 1666, on 


the Sea-Shore, not far from interton. in 


Ir was found near the Cliff, after two great 


J Floods, ſome thouſand Loads of Earth being 


broken down by the Rage of the Sea, as it often 
happeneth upon this Coaſt, where the Cliffs con- 
ſiſt not of Rock, but of Earth. 

Tux it came not out of the Sea, may "be 
conjectured, becauſe it was found near the Cliff; 
and from the Colour, for, if out of the Sea, it 
would have been whiter. "2 

Ur oN the ſame Coaſt, but as 1 take i it, nearer 
Hasborough, divers great Bones are ſaid to have 
been found; and I have ſeen a lower Jaw con- 
taining Teeth of a prodigious Bigneſs, and ſome- 
what petrified. All, that are found on this Coaſt, 
have been found after the falling of ſome Clitts:; 
where the outward Cruſt is fallen off, it clearly 
reſembleth the Bones of Whales, and great ceta- 
ceous Animals, comparing it with the Skull an 
and Bones of a Whale, which was caſt up on the 
Coaſt near Wells, and which I have by me. þ 

TAE Weight thereof is fifty five Pounds. 5 
T 118 


35 | Obſervations of Water 
Tus Bottle was filled with a green Malaga, 


above ſeven Years 452 and ſet up in a Nictrio of 
a Wine-Cellar-Wall in Norwich, where it con- 


tracted this Mucor: It was full at firſt, and is not 

A Goos -E e, with another in it, or at leaſt 
over it; tlie outward Egg containing nothing but | 
the White. The like I have obſerved in Hen's and 
Turky's Eggs. I would not omit to ſend it, be- 
cauſe though it ſometimes happeneth, yet feu 
have the Advantage to ſee it, eſpecial y in 2 { 
Gooſe-Egg. T9 
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Mr. Charles Towneley's Relation, with Ob- 
ſervations of the late Eruption of Water 
ont of Pendle-Hill. Cammunicated by 
Richard Towneley, Eye: 1020 


vous r 18. 1669, betwixt 9 and 10 O the 
FA Clock in the Morning, there iflued, out of 1: 
the North-Weft Side of Pendle- Hill, a great Quan- ÞW br 
tity of Water: The Particulars of which Erupti- lat 
on, as I received them from a Gentleman living Nu. 
hard by, are theſe. The Water cantinued run- to 
ning for about two Hours; jt came in that Quan- fre 
tity, and fo fuddenly, that it made a Breaſt of a P. 
Yard high, not unlike (as the Gentleman expteſs'd Nam 
it) to the Eager at Roan in Normandy, or uſe Nof 
in 7orkſvire,; it grew unfordable in ſo ſhort a Spade, lik 
that two going to Church on Horſeback, the dne the 
having paſſed the Place where it took its Courſe, 
the other being a little behind, could not paſs 
this ſudden 'Torrent. It endanger'd breaking 
down of a Mill-Dam, came into ſeveral Houſes 
in Morſtan, (a Village at the Foot of the Hill) 
ſo that ſeveral things ſwam in them. It iſſued 
out 


Ming out of Pendle-Hill 33 
out at ſome five or ſix ſeveral Places, one of which 
was conſiderably bigger than the reſt, and brought 


with it nothing elſe but Stone, Gravel, and Earth. 
He moreover told, that the greateſt of theſe fix 


Places cloſed up again, and that the Water was 
black, like unto that of Moſs-Pits ; and laſtly, 
I that ſome fifty or ſixty Years ago, there happened 


an Eruption much greater than this, fo that it 


much endamaged the adjacent Country, and made. 
two Cloughs or Dingles, which, to this Day, are 
called Oburſt (or, in our Lancaſhire Dialect, Praſi) 
3 Cloughs, Thus far this Gentleman related; what 
follows take from my ſelf : Going, ſince this, to 
ſee what 1 could of this Accident, J found no- 
J thing that did contradi& the aboveſaid Relation. 
What I obſerved more concerning this and other 


Eruptions, is, that paſſing under the North-Eaſt 
End, commonly call'd the Butt End of Pendle, I 
ſaw ſeveral Breaches in the Side thereof, at ſeve- 
ral Diſtances from the Top; from theſe, Stones, 
mix'd with Earth, had been tumbled down, and 
lay in ſuch a confuſed Order, as if they had been 
brought thither by ſuch a like Eruption as this 
laſt ; and enquiring of a Country Fellow, who 
was our Guide, he confirmed the Conjecture, and 
told us, theſe' Breakings out of Water were very 
frequent, ſo that he wonder'd we took ſo much 
Pains to go and ſee this late one. I went to look 
amongſt the Rubbiſh of Stone and Earth, of one 
of theſe Breaches, to ſee if I could find any thing 
like Ore, but could find nothing. Having paſs'd 
the End of the Hill, and coming to the other Side, 
we, after a ſhort Time, diſcovered the mentioned. 
ix Breaches, of which two ſeemed to be very 
near the Top of the Hill, and in the ſame hori- 
zontal Line; the others at ſeveral Diſtances from 
the Top. I went only to the biggeſt of theſe 
Breaches, in which I obſerved thet. Particulars : 

ot. 1, D The 
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The Water had taken away the Soil, (which was 
but about two Foot deep) and bared the Rock, 
betwixt ſome twenty and thirty Vards in Breadth, 
and downwards a conſiderable deal more: It ap- 
peared evidently, that the Water came from be- 
twixt the Swarth and the Rock, for, at the Top 
of the Breach, we ſaw ſeveral Holes, whereat the 
Water had iſſued forth, others were cloſed up 
with the Fall of the Earth; whereſoever the Wa- 
ter had taken away ſome two Foot deep of Earth, 
the Rock appeared: Amongſt the Rubbiſh I found 
nothing that could be ſuppoſed to come out of 
the Bowels of the Hill, but only ſuch Stones a; Þ 
might lie looſe on the Rock, amongſt the Earth 
that covered it. This is what J obſerved in the 
Breach, which, for Bigneſs, was moſt remarka-Þ 
ble, and preſume, I ſhould have found nothing 
worth Notice in the leſſer ones. Though the Noiſe _ 
of this Eruption was ſo great, that I thought it 
worth my Pains to enquire further into it; yet, ME 
in all theſe Particulars, I find nothing worthy off 
Wonder, or what may not be eaſily accounted for. 
The Colour of the Water, its coming down to 
the Place where it breaks forth, between the Rock 
and Earth, with that other Particular of its bring- 
ing nothing along but Stones and Earth, are evi 
dent Signs that it hath not its Origin from the ve- 
ry Bowels of the Mountain, but that it is on!) 
Rain-Water, coloured firſt in the Moſs-Pits, ot 
which the Top of the Hill (being a great and con- 
ſiderable Plain) is full, ſhrunk down into ſome 
Receptacle fit to contain it, until at laſt, by it 
Weight, or ſome other Cauſe, it finds a Paſſage 
to the Side of the Hill, and then a Way betwix! 
the Rock and Swarth, until it break the latter, 
and violently ruſh out. The great Eruption, men- co 
tioned to have happened ſo many Years ago, per Fan. 
haps, is that taken Notice of by Cambden in hind 
m4 | . Brittanni! 
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Account of Earthquakes at Ternata. 35 
Brittannia, pag. 613. Verim hic mons damno quod 

/ abjecto agro jam pridem intulit maxi mam agua- 
rum vim eruttans, & certiſſimo pluvie indicio, quo- 
ies eius vertex nebuli veſtitur, maxime inſignis eſt. 
I know not whether it may not be worth Notice, 
rhat going to the Top of the Hill, and obſerving 
Ja conſiderable Part thereof, eſpecially towards the 
I Skirts, where Turfs had been gotten, I found that 
the Rock reach'd within a Yard or two of the 

J higheſt Part; conſidering this, with what I ob- 
I ſerved at the mention'd Breach, and feverat other 
Places, I think it is very probable, that the whole 
„Mountain, as great as it is, is one continued 
Rock; and it may be a Queſtion, Whether all 
other Hills be ſo or no? But this I leave to fur- 
cher Enquiry. 


— 4. F 
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Extract of 4 Letter from the Preſident 
Cornelis Frans, and the Council in Ter- 
nata, ro the Heer William Maatſuiker, 
and the Council in Banda, dated the 12th 
o Auguſt, 1673. Concerning Earthquakes 
there. 


W x hereby acquaint you with two Wonders, 
the like not before heard of. The firſt, 
on-. chat on the 20th of May, being Saturday Even- 
ing, that great and high Hill Gammaknotra, a- 
it bout thirteen Miles from hence, is, for the moſt 
ag: art, flown up in the Air, which cauſed the next 
vin Day, being /bitſunday, ſo great a Darkneſs, that 
e could hardly ſte one another; and this was 
Nccompanied with a great Earthquake, and all the 
and, both here, at Manado, Chianco, Faſangy, 
Ind Mindanao, a hundred Miles from hence, and 


nia Nod knoweth how much further, was covered 
D 2 with 
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with Aſhes a Foot thick, and ſo much was fallen 
in the Sea, that a {mall fluit Ship, in going and 
coming from Manado, was ſeveral Times hinder'd 
in her failing, through the great Quantity of 
Aſhes driving, and ſome Houſes and Negeries, at 
the Foot of the Hill, were quaſh'd with the 
Weight of the Aſhes fallen on them. 

Tx E ſecond Wonder is, that on the 12th pre- 
ſent, in the Night, between 11 and 12 o' the 
Clock, a ſudden Earthquake ſurprized us, with 
ſuch terrible Shakings, as poſſibly the like was ne- 
ver known, which encreaſed ſo violently, that the 
Hill of Ternata, on the South Side, was rent 
from Top to Bottom; the King's Mandarſahas 
Stone-Houſes were caſt down; Parts of Hills 
ſunk ; all the tiled Coverings, with ſeveral Walls, 
caſt down ; and the Sea was in that Manner di- 
ſturbed, that the Ships, here in the Road, expect- 
ed all to have been caſt away ; and Quantity of 
Fiſh was flung on the Shore, with many other 
ſtrange Paſſages. And that which is worſe, the 
ſaid Earthquake continueth to this preſent 'Time ; 
and here is nothing to be ſeen but bad Spectacles 
of Ruin. By a further Letter from the ſaid Pre- 
ſident of Ternata, of the firſt of September, the 
before-going Relation is confirmed, and that the 
Earthquake yet continued, ſo that the Night be- 
fore, the Houſes were thereby terribly ſhaked; 
all which is more at large expreſs'd in a Relation 
printed at Batavia. 
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Of the Belland, Sc. 37 


— 


— — 
- 


Towhiten Bees-Wax, April 3. 1674. 


N March or April melt yellow Wax without 

boiling ; then having ſeveral Pewter Diſhes 
ready, dip-the Outfide Bottom of each Diſh in 
fair Water; then dip them into the Wax, and 
take Up a very thin Plate of Wax, the thinner 
the better : Take them off, and expoſe them upon 
the Graſs, to the Sun, Air, and Dews, till they 
be milk white, turning them often. Try ſome of 
them by ſprinkling Water on them with a Cloth. 
Query, Whether white Lead may not this Way be 
made with very thin Plates, 


— 
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Dr. John Cartc's Letters to Dr. Grew, of 
the Belland, cauſed by the Fumes of Lead, 
e and other curious Obſervations. 


es 1 THOUGHT it might be worth while to give 
you a ſhort. Account of a Diſtemper in Der- 
e Hire, very common among thoſe, who are em- 
ne ployed in the Smelting-Mills, 2. e. the Houſes 
e- here they melt the Lead down from the Ore ; it 
|; by the Country People called the Belland, but 
on tor what Reaſon I cannot learn; it is hard to give 
a conciſe Definition of it, becauſe it ſeldom ap- 
pears: but: under the Diſguiſe of another Diſeaſe. 
T 11s. Belland frequently imitates the Tormins 
Ventris Scorputica, but in a moſt exquiſite Man- 
ner, which is uſually accompanied with extreme 
Coſtiveneſs, and a continued Suppreſſion of U- 
rine: Sometimes appears like an Ama Convulſi- 
vum ſometimes a continued and obſtinate Dy/- 
Mea, and often ſeizes the Genus Nervoſum, either 
D 3 in 
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in a paralytick Reſolution of the Parts, or in 
Spaſms. 


I x has a different Effect upon Men, according 4 


to their Age; if they come not to the Work off 


the Mills, till they are full grown, or of a mid- 


dle Age, they ſuffer moſtly the aforementioned ÞF 
Pains of the Belly, or difficult Breathing. But 


if taken in while young, and growing, they are 
ſubject to the Palſy ; their Limbs (eſpecially their 
Fingers) being often irrecoverably reſolved : Or 
ſometimes have their Fingers ſo contracted, as to 
render them (perhaps for ever) incapable of work- 
ing. Both which I have ſeen, 5 


Icov o not be informed of any Specificks, 1 
they had for this Diſeaſe ; but that a Decoction IM; 


of Coloquiutida, in Ale, was very common among i 
them. I remember once, an old Man complained 
to me of the Belland, it oppreſſed him in the Na- 
ture of an Afhma ; I adviſed him to ſulphurate 
Medicines, which did relieve him. The Contracti- 


on of the Fingers I have known cured, by often Nh. 


putting the Arms into hot Grains after Brewing. 
 Inave not obſerved, whether any of — 
that are paralytick by the Belland, die Hectick, 
as Dr. Pope relates of them, at the Mercurial Mines 
in Firmiy, but it ſeems not improbable that they 
ma 5 * 
7 As Diſtemper is not only incident to Men, 
but other Creatures, as Horſes, Cows, Dogs, 
Cats, Hens, Geeſe, Ec. but, eſpecially, Cats are 
ſubject to it: Indeed few Creatures,that are young, 
will live near theſe Mills without the Belland. 
Doss doin their Fits how] and tumble up 
ind down, foaming like Epilepticks; this the Peo- 
ple impute to the Pain of their Bellies. | 
I x Now a ſmall Rivulet, on which ſome of 

theſe Mills ſtand, wherein Trouts have been 
caught, which have been ſuppoſed affected with 
% 2 £ . . 0 > „ 4 ; es © het 
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the Belland, by the Irregularity of their Growth, 
their Heads being great and miſhapen, their Backs 


crooked, their Tails very ſmall, which, 1am apt to 
think, might proceed from their feeding on the 


2 Smitham or Duſ that is waſhed down at a Flood: 
For not only the Fumes, but alſo the Waſhings of 
Lead Ore, and the ate (as they call it) 7. e. 
the Duſt that remains, after the Ore is melted, is 
very noxious to moſt Sort of Creatures, and for 
I this Reaſon, they, that live near the Mills, dare not 
vater their Horſes at the River, upon a Flood. 


Tu Es x poiſonous Fumes are not only hurtful 


to Animals, but alſo injurious to Vegetables ; for 
if the Smoak be driven much upon any one Place, 
it deſtroys all the Graſs of it. 


Now that the Belland in Men, or other Crea- 


C tures, proceeds moſtly from the Smoak, will be 
F eaſily granted; but what theſe Fumes is impreg- 
nated with, is the Queſtion : Some fancy them to 
be Antimonial, but then, methinks, they ſhould 
have the ſame Effect with the Flowers of that Mi- 
Ineral, and I never heard that any of them were in- 


clined to Vomit. I am much more apt to think, 
that the Mercury in the Ore is the Cauſe, both be- 
cauſe they, that work in the Mercurial Mines, are 
ſubject to the like Symptoms, eſpecially the Pal- 
ly; and alſo I am told, that this Bellanud often 
begins with a Swelling of the Glands about the 
Throat, which, perhaps,. if not prevented, might 
terminate in Salivation. But why Mercury ſhould 
operate ſo variouſly upon Bodies, differing in Age, 
i a Queſtion will hardly be ſolved, till it appear 
more plainly, whether it be nearer a-kin to Alca- 
lies or Acids: Its Effect is eaſily foretold in Bodies 
hat abound with Acids, .whether Scorbutick or 
'enereal ; but in younger Perions whoſe Hu- 
ours are more inſipid, and their Blood freer from 
both fix d Salts and Acids, it may, perhaps, fix 
D 4 itſelt 


40 1 Of the Belland, Gc. 


itſelf upon the Nerves, as the cooleſt Parts, and | 
impede the Motion of the Spirits; but I had ra- 
ther hear others Reaſons about the Cauſe of theſe F 
Things, than trouble you with my own. : 
So ME other 'I hings I have been informed of 
by the Work-men, as that a little Spar mix'd with | 
the Lead Ore, promotes its Fuſion, I ſuppoſe, as | 
the yellow Marchaſite, that's found with Silver, 
makes that Metal flow the ſooner : That if there | 
be any Holly-Wood in the Fire, it hinders the 
fluxing of the Ore, which is certainly cauſed by 
the glutinous Sap of that Wood. ma 
THAT the Smoak is obſerved to follow the 
Water very much: I ſuppoſe the Coldneſs of the 
Water does condenſe the Fumes, as. is: ſeen in re- 
viving Mercury from Cinnabar, A blue Film is 
obſerved on the Surface of thoſe Waters, where the 
Smoak falls. | | 
THar a Man may by wetting his Finger in his 
Mouth, or common Water, draw it through melt- WW , 
ed Lead or Iron, without any Prejudice. 
Sir, THESE Obſervations will ſeem barren, yet 
as good as I could make among theſe booriſh Peo- 
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ple of the Peak, few of which can give a rational 
Account of either what they do, or ſuffer, in ſuch 
Matters, | | Is 
m 

J am, fi 
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Part of a Second Letter to Dr. Grew, 
Dec. 6. 1678. 


SIR, 


N1NCE I writ to you about the Belland, I have 
10 been in Derkyſbire; all, that I could learn far- 
ther of it, was, that they are leſs. ſubje& to that 
Diſtemper in thoſe Smelting-Mills, that ſtand in. 
an open and moveable Air, or that have large- 
Chimnies, and are not built cloſe: I met with a. 
Gentleman who told me, a Servant or two of his: 
had it very ſeverely in their Bellies, and were cu- 
red by taking the Salt that comes from the Sul- 
phur-Well at Xzaresborongh ; this Remedy is, I 

think, one of the likelieſt I have heard of. 


P en 


* — * 8 3 


w — 
Dr. Ho ox's Deſtription.of his Weather- 
Wiſer ; about Dec. 5. 1678. 


HE Weather-Clock conſiſts of two Parts; 
Firſt, that which meaſures the Time, which 
is a ſtrong and large Pendulum-Clock, which 
moves a Week, with once winding up, and is ſuf- 
ficent to turn a Cylinder (upon which, the Paper 
is rolled) twice round in a Day, and alſo to lift 
a Hammer for ſtriking the Punches, once every 
Quarter of an Hour. | 
Secondly, O x ſeveral Inſtruments for meaſuring 
the Degrees of Alteration, in the ſeveral Things, to 
be obſerved. The firſt is, the Barometer, which 
moves the firſt Punch, an Inch and Half, ſerving 
to ſhew the Difference between the greateſt and 
leaſt Preſſure of the Air. 'The ſecond is, the 
Thermometer, which moves the Punch that ſhews 


art | I the 
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the Differences between the greateſt Heat in Sum- 
mer, and the leaſt in Winter. The third is, the 
Hy nave, moving the Punch, which ſhews the 
Difterences between the moiſteſt and drieſt Airs. 

The fourth is, the Rain-Bucket, ſerving to ſhew 
the Quantity of Rain that falls ; this hath two 
Parts or Punches ; the firſt, to ſhew what Part of 
the Bucket is fill'd, when there falls not enough to 
make it empty itſelf; the ſecond, to ſhew how 
many full Buckets have been emptied. The fifth 
is,the Wind Vane ; this hath alſo two Parts ; the firſt 
to ſhew the Strength of theWind, which is obſerved 
by the Number of Revolutions in the Vane-Mill, 

and marked by three Punches ; the firſt marks eve- 

10000 Revolutions, the ſecond every 1000, 
and the third every 100: The ſecond, to ſhew the 
Quarters of the Wind, this hath four Punches ; 
the firſt with one Point, marking the North Quar- 
ters, viz. N: N. by E: N. by W: N. N. E: N 
NW. NE by N. and N W by N. NE. and 
NW. The ſecond hath two Points, marking the 
Eaſt and its Quarters. 'The third hath three Points, 
marking the South and its Quarters. 'The fourth 
hath four Points, marking the Weſt and its Quar- 
ters. Some of theſe Punches give one Mark, eve- 
ry 100 Revolutions of the Vane-Mill. 

T x x Stations or Places of the firſt four Punches 
are marked on a Scrowl of Paper, by the Clock- 
Hammer, falling every Quarter of an Hour. The 
Punches, belonging to the fifth, are marked on the 
faid Scrowl, by the Revolutions of the Vane, 
which are accounted by a ſmall Numerator, ſtand- 
ing at the Top of the Clock-Caſe, which is moved 
by the Vane-Mill. 
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Dr. Hook's Contrivance of a Veſel, to 
meaſure the Quantities of Rain falling : 
Being a Part of his Weather-Wiler in the 
preceding Paper. | 

ö PROBLEM. 

1 To make a Veſſel, which, when it hath re. 

3 ceiveda certain Quantity of Water, ſhall 

emp iſolf 
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1 E r the veſſel be a Triangular Priſm, as 2 
poiz'd like a Balance upon a Foot, ſo that 


the leſſer End may only deſcend, and not the 


greater, by mean of the Sto op 1 . > of 1 
the A 0 15 


the Sides be ABD. From 
draw the Line DN; and from M. of AB, draw 


M parallel to AB; therefore E ſhall be the Cen- 


ter of Gravity of the T riangle ABD. And be- 
cauſe AB is an open Side of the Veſſel, ſome 


Point between E and D, as G, ſhall be the Cen- 


ter of Gravity of the whole Veſſel ; taking a 
Point at P near Q, towards D, erect PC, and let 
C be one of the Centers of Motion, upon which,and 
the like oppoſite Point in the other Side of the Veſ- 
el, it ſhall turn as a Balance. Secondly, By adding 
Weight i in O oppoſite to G, equiponderate the 
whole Veſſel upon the Center of Motion C ; there- 
fore DCN will be a Balance, whoſe Center is C, 
and the Weights of equal Moment are & and 0. 
Thirdly, Draw the Line ST parallel to AB, ſo 
that C may be the Center of Gravity of the Tri- 
angle DST. 
_ fFirft, Is av, if the Veſſel be fill'd ſhort of ST, 
the Side D ſhall preponderate ; if higher, the 
Side B; becauſe C is the Center of the Balance 
DCN, and the Centers of Gravi ity of all the like 
Triangles, leſs then DST (as DIL) are upon the 
Arm DC, and the Centers of all the greater up- 
on the Arm CN. Hence it follows, that becauſe 
it is ſtopp'd from deſcending at D, the Veſſel ſhall 
reſt till the Water riſe above ST, "when the Side, 
towards B, ſhall preponderate. 
24ly, LS Ax, if the Veſſel be inclined towards 
B, the Part B ſhall itill preponderate ; let ABD 
be inclined, (C the Center as before ;) ſo that the 
Water, that lay before at ST, lies now, as »71, 
and let 7Cy be a perpendicular Line, becauſe the 
Triangles 
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Triangles DST, D +a are equal, but GS, the Tri- 
angle nearer the Perpendicular, is taken away, 
and C, being farther off, is added on the Side t6- 
'Y wards B; therefore that Side preponderates, and 
the more the lower it deſcends, becauſe the Center 

of Gravity, of the Triangle T, runs farther and 
farther from the Perpendicular, till it runs over 
Jat B. | 
zaly, I's Ar, that when a Part given of the 
Water is poured out, the Reſidue ſtill preponde- 
rates, while it remains inclin'd. Let the Water be 
I repreſented by the Triangle DRB in the Motion 
2 of pouring out, Part being run over ; the Center 
of Gravity of the Water, is“ in the Line M: 
and Co at right Angles to BR, will be the Per- 
2 pendicular, as CP will be the Perpendicular when 
h is deſcended ſo low, that DB becomes horizon- 
tal, (that is, when all the Water muſt be poured 
out) therefore CP is between CO and v, but by 
7 Conſtruction the neareſt Point of M is without 
Cp towards B, therefore d preponderates ; there- 
fore the Veſſel ſtill inclines, till all be poured out. 
| Therefore that, which was required, is perform'd. 


e SCHOLIU M. 


e Ir it be requir'd that the Veſſel, after it is 
„empty, ſhould return again to its former Poſition, 
there muſt be added to the Point O yet more 
Weight at K, enough to reſtore the emptied Veſ- 
e fel, in which Caſe a Triangle may be drawn as 
© DBR, whoſe Weight upon its Center v ſhall equi- 

ponderate toKinO; it ſeems therefore, that the 
ds Veſſel ſhould deſcend no lower than till BR be 
horizontal. But becauſe nothing that moves to- 
he wards an Equilibrium reſts there, but is carried 
further by the impreſs'd Force which it gains in de- 
ſcending 
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ſcending to this Equilibrium, as it appears in all | 


Manner of pendulous Motions. And becauſe K 


may be leſs than any Magnitude aſſigned, therefore, q 
notwithſtanding the Counterpoiſe of K, it will de- 
ſcend ſo low, as to pour out all; that is, having 


gain'd an impreſs d Force in its Deſcent from B to K, 


there is noReaſon but it ſnould continue it beyond 


the Equilibrium to H and further. 


Beſides this, I find two other Contrivances of : 
Dr. Hook's, among the Minutes of the Royal 


Society of April 1610. for meaſuring the Rain 
that falls, in theſe Words : Mr. Hook ſhew'd an 
Experiment in Mechanicks, which was a Way how 
to take notice of all the Rain that falleth, and was 
deſigned as a Part of the Weather-Clock. 'The 
Contrivance is the ſuſpending the Bucket that was 
to receive the Quantity of Rain, that fell at any 
time (whether more or leſs) ſo that according to 
the Quantity therein contain'd, the Place thereof 
ſhould either be higher or lower, but certainly be 
determin'd. 'This was perform'd by a Counter- 
poiſe to the ſaid Bucket. 'The Counterpoife was 
contriv'd two Ways ; either by a String of leaden 
Bullets, ſo order'd, that when the Bucket was 
quite empty, all the Bullets reſted upon a Table; 
but when there fell as much Water into the Buc- 
ket, as equall'd the Weight of one of the leaden 
Bullets, then the Bucket deſcended one Space; 
and one Bullet was lifted up ; when twice- as 
much, two Bullets; and when three times as 
much, three Bullets were lifted up; and fo for- 
ward, till all the Bullets were lifted up, and the 
Bucket had deſcended to its Place of Emptineſs; 
whereupon the Chain of Bullets preſently deſcend- 
ed, and lifted up the Bucket into its empty 
Place. 


Bud 
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But becauſe this Motion proceeded by Jumps, 
and was not equable, therefore a ſecond Contri- 
vance was alſo ſhewn, which was this, 

The Counterpoiſe to the Bucket, when empty, 
was a Cylinder immerſed into Water, Mercury, or 
any other Fluid. Which Cylindrical Counter- 
poiſe, according as the Bucket receiv'd more and 
more Water, was continually lifred higher and 
higher out of the Water, by Spaces always pro- 
portioned to the Quantity of Water that was 
contained in the Bucket. And when the Bucket 
was fill'd to its deſigned Fulneſs, it immediatel 
* emptied itſelf of the Water, and the Cylinder 
plung'd itſelf into the Water, and raiſed the 
Bucket to the Place where it was, again to begin 
its Deſcent. 

This Contrivance, here made uſe of, was declar'd 
to be. very uſeful for making a new and uſeful 
Beam, for examining the Weight of Bodies, with 
out any 'Trouble of adjuſting, the Riſing of the 
Cylinder immediately ſhewing the determinate 
Weight of any Body, put into the Scale, without 
any farther Trouble. 
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Mr. Toixa r D' Obſervation of the Die. 
rence of Longitude between Paris and 
Breſt, with Obſervations of Jupiter's Sa. 
tellite Echipſes, in 1679. 

RE 
Io Dec. 79. A Paris 12 50 08 
A Breſta 12 22 37 


Breſt ſelon le grande Carte de France 
de Samſon del an 1650 eſt plus oc- 
cidentale que Paris de degr. - 8 10 oo 

Qui valent le temps de - - 00 32 40 

Mais l'obſervation faite 10 Dec. donne de 
difference = - 00 27 31 

Par conſequence la Carte qui eloigne 
Paris de Breſt de — — 00 32 40 

Dont il faut oter la veritable difference oo 2) 31 

Se trompe de - - — 00 04 22 

Qui valent plus d'un degre & un cart. 


3 Dec. 79. A Paris immerſion du Grand F 
I9 Satellite a = — 10 53 2330 2 
A Paris l'immerſion du Pre- 
mier a — = 09 16 0z 


Son gros camarade environ demie heure & demie 
caſt apres. | 
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7 ToinaRD's Obſervations of the 
E ane of J upiter' s firſt Satellite in 1680. 


Satellitis Jovis primi ſeu proximi immer- 
ſiones in umbram Jovis Farin 1680. 


Stilo novo. 
1 
1 | D. H. M. D. H. M. 
Sept. 12 16 20 Octob. 16 7 30 
14 10 50 21 14 35 
21 12 45 23 9 25 
„ 28 16 50 
28 14 46 30 11 20 
Octob. 5 16 35 Nov. 4 18 43 
1 11 6 tz 17 
933 8 740 
12 18 30 13 15 10 
14 13 © 15 9 4ovel 35 
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D/ Hoox's Account of the Nos. Hail. 
| ſlones that fell in * on May 18. 
1680, 


Fx 


nie r about 103 Hour in the Mornings: in Gre- 
ſham College, J obſerved the 5 0 of a 
great Shower of Hail ; concerning w ich, 1 
obſerved theſe Particulars. 

Tux Day before, it rain'd almoſt, all the Da wh 

a gentle Rain, and, by turns, the fore-part of t 
Night. At about three or four o' the Clock in 
the Morning, was very much Thunder and Light- 
ning, with an exceeding violent Shower of Rain; 
Whether any Hail then fell I know not, being in 
Mol Vor. I. Bed ; 
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Bed ; but, by ſome Circumſtances, I believe 
there did, for there were found, in the Morning, 
ſeveral great Spots of Wet, which, tis pro : 
proceeded from Hail-ſtones that fell down the 3 
Chimney. It continued to rain, and now and 
then to thunder much, till about Nine ; then it 
clear d up, and the Suh ſhone very clear, and 


„755 „„ „ ——ů —-—¼ = 

— ” "= ” 

— 2 wad 
p - dy " o 


2 JD Kd 
4 2 ; N | j - N 0 
; \, : — g J DJ N \ 
— _ N » Wo 
— JW 
: 4 D 
7 l k LE: 7 Ak 115 


au gen I a9 


K 


7 


+ $a”. Nine 3 4 oF 8 ＋ 


3 EIT 
a _ fot Fe . 10 Wo 


7 


Fall — Sl \ W N. 


WH = | — \ 
1 2 god 9 
Nr =_ — { ſilt by \ 
77% Nn 
8 77. 7 ; | se — | „ 
WY Hy, /, Wo ” 
2 4 Gf, J K 


Wy wo 
Ws 
4 3 oo 4 


there 


Of Hailiſtoner that fell in London. 5t 
there was ſcarce a Cloud to be feen ; about ten it 
began to thicken, and I heard the Thunder to 
the South Eaſt; at about half an Hour after ten, 
it grew very dark, and thunder'd very near; and 
foon after there began to fall a antity of 
Hail-ſtones, ſome of the Bigneſs of Piſtol Bullets, 
others as big as Pullets Egs, and ſome above 2; In- 
ches, and near three Inches over the broad Way ; 
the ſmaller were pretty round, and white, like 
Chalk, or Sugar Plums; the other of other 
Shapes: Some of the moſt remarkable were theſe. 
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BxEAKING many of them, I found them to 
be made up of Orbs of Ice, one encompaſſing ano- |} 
ther; ſome of them tranſparent, and ſome white, 
and opaque ; ſome of theſe were to the Bigneſs of 
near an Inch in Diameter, and were orbicular eve- 
ry Way. Some of them had the white Spot in the 
Middle, as A; others towards one Side, as B; 
and the Variety of white and tranſparent Spots ve- 
ry differing; thoſe, which exceeded theſe in Big- 
neſs, were made by an additional Aceretion of 
tranſparent Icicles, radiating every Way from the 
Surface of the White Ball, like the Shooting of 
Niter, or toothed Sparre. 'Theſe in ſome ſtood, 
as it were, ſeparate in diſtin& Icicles, which 
were very clear and tranſpaxent, and had no 
Blebs or Whiteneſs in them. Others of them were 
all concreted into a ſolid Lump, and the Interſti- 
ces filled up with Ice, which was not ſo clear as 
the Stifiz, but whiter ; and thereby one Side, 
which, I ſuppoſe, was the undermoſt, was flat, 
almoſt like a Tutnep ; and the Radiat ions appear- 
ed to proceed from the Ball in the Middle, more 
towards the upper Side, and moſt toward the 
Sides; the Edges and Top were more rough, and 
the Ends of the Stiriæ appeared prominent; which 
the Figures will better "IP i =—Y 

TRE Extent of this Shower I cannot yet cer- 
tainly learn, but have, by the Information of ſe- 
veral, underſtood it was ſeen above ten Miles off 
I was alſo told by ſeveral Perſons, that, a little before 
the Hail fell, thęre were was heard a great. Noiſe 
out of the Sky, like the Shooting, or Emptying, 
| of. a Cart-load of Pebbles, as if they had fallen 
one upon another in the Air. , 

FR oM the Manner of their Figure, I conceive, 
their Aceretion was made by a/Congelation of the 
Water, as they fell; that the ſmall white Globule 
in the Middle, about the Bigneſs of a Pea, wWas 
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the firſt Drop that concreted into Hai] ; this, in 
falling through the Clouds beneath, congealed 
the Water thereof into ſeveral Coats or Orbs, till 
ſome of them game to the Bigneſs of Pigeons 
Eggs, ſome white, ſome tranſparent, according 
to the ſeveral Degrees of Coldneſs it paſſed 
through, whilſt they congealed ; that the laſt Ac- 
cretion was made by a more violent and fudden 
Cold, in the lower Part of the Cloud, where they 
7 paſſed through almoſt a continued Body of Wa- 
ter. Other Varieties of their Forms, which were 
very many, I conceive, muſt be made by their 
meeting with one another in their Paſſage. 


3 NortwiTusTANDING Afr. Waller bath 
7 publiſhed the Subſtance of this Paper, in Dr. Hook's 
Life, p. 22. yet the Original may not be unaccep- 
table to the Reader, by reaſon of the Figures, 
7 which the Doftor hath given of thoſe monſtrous 
Hail. ſtones; which I, my ſelf, ſaw falling, in great 
Numbers, in Great Lincoln's-Inn-Fields, and no- 
tic'd to have fallen on May 19. 1680. one of which 
a Servant brought me in his Hand, as large as a 
8 Turnep, and of the ſame Shape, which I inſtantly 
| meaſured with a String, and found the Compaſs of 
the wideſt Part to be above thirteen Inches; which, 
4 | I confeſs, ſeems ſomewhat incredible ; but, I think, 
id it with great Care, and was not miſtaken. 


W. DERHAM. 


The Reverend Mr. PA SCH ALL's Letter 
to Dr. Hook, f an | Earthquake in 


Somerſetſhire, dated Jan. 4. 1680. from 
Chedſey in that County. | 


Y ESTERDAY about ſeyen in the Morning, I, 
1 being about to riſe, took Notice of what 
ſeemed a ſmart Guſt of Wind, which was follow- 
ed with a Jog of our Houſe, and that immediate- 
ly with a very ſenſible Shaking of the Houſe, and 
particularly the Bed in which I lay. I doubted 
the Fall of ſome large Piece of Timber, or Stone- 
Work, and cauſed the Servants to make diligent 
Search all about for the Cauſe of it; though not 
without Suſpicion that it might be an Earthquake. 
Before Night I became fully fatisfied that it was 
ſo, for my Neighbours, many, obſerved the like 
in their Houſes, though no Hurt was done. 'This 
Day, I hear, that it was in other Pariſhes, one with- 
ina Mile of me, lying in the ſame Level; ano- 
ther above four Miles from me, lying on the fur- 
ther Side of an Hill, and which is a firm Rock. 
This Afternoon comes a Letter from an Acquain- 
tance of mine in Bridgwater, (two Miles from 
me, and on the other Side of their navigable Ri- 
ver) which ſays thus, 1 fuppoſe you heard of 
© the Earthquake, which happened with us this 
© Morning about ſeven a Clock: It ſhook our 
c ſtrong Stone-Houſe ſo, that 1 began to look 
% whether the Walls were ſcattered or craſed, with 
© a Noiſe, as if ſome very great 'Thing had fallen 
© upon the Ground. One or two in Eaſtover (a 
« Part of that Town on our Side of the River) 
ce were ready to leap out of Bed upon it, Ec.” 
The Air was very calm, as being a froſty Morn- 
ing, upon the Snow lying, which fell the Day 
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before. It laſted but a very ſhort Time. I do not 
remember, for theſe cighteen Years of my Abode 
here, to have known any ſuch thing; but 1 call 
to mind the Obſervation of Acoſta, and others, 
that they do moſt commonly happen in Places 
near the Sea, and ſuch is our Country ; of which 
I meet many Arguments which perſuade, that it 
was, in thefe Parts of it, formerly gained from the 
Sea. If you ſee my Lord of S—-, I prefume, 
it would not be unacceptable to his Lordſhip, te 


7 have an Account hereof, ſeeing, tis likely, it 
7 will be a Matter of publick Diſcourſe. 


8 ut. Mi. 4. —_— *. 1 "I" n a — * 
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An Extract of Mr. Leuwenhock' Letter 


from Delf, Jan. 6. 1680. Concerning 
the Minuteneſ5 of fome Animalcules in the 
Waters. 5 


14 8 INCE I perceive you are pleaſed with 


fome of my Speculations, I have,here- 


! withall, tranfmitted alfo a Copy of that haſty 
Calculation, which, at the Deſire of the. Honou- 


rable Conſtantine Hygens van Zutichem, I drew up 
for him in Writing ; which was this which follows. 


SIR, 


HAVE been often conſidering of the exceeding 
Smallneſs of thoſe Veſſels, of which. the Si 
news and Muſcles of theſe ſmall Creatures muſt be 
furniſhed with : 'That which put me upon this 
Speculation was, the Query put to me, Whether 
1 could, by my Microſcope, diſcern the Particles 
of which Water doth conſiſt? To which I fre- 
quently gave this for an Anſwer, That there are in 
the Water living Creatures, many Millions of 
E 4 Times 


56 Smallneſs of the Particles of Water. 
Times ſmaller in Bulk than a ſmall viſible Sand. 
Further, That each of theſe Creatures, though I 
have not, as yet, been able to diſcover their Paws, 
Finns, or the like Inſtruments, by which they 
move, muſt, nevertheleſs, be furniſhed with ſome 
Kind or other of Organs, fit to produce that Mo- 
tion. And that cheſs Organs muſt be made up of 
Veins, Arteries, or Veſſels, to convey. Nouriſh- 
ment to them, and in Sinews or Strings, to. ſtir 
and move by, Sc. If ſo, then by theſe Veſſels 
the Water muſt find its Paſſage, and conſequent- 
2 Particles of Water muſt be conſiderably 
aller than theſe Veſſels, otherwiſe it could not 
freely paſs them; now the whole Animal itſelf, be- 
ing but ſcarcely viſible, we muſt conclude, theſe 
their Veſſels muſt be wholly inviſible, and how 
much more inviſible muſt be the Parts of Water 
that move in them; inſomuch that I am very eon- 
fident, that no Man will ever be able to attain, by 
the Help of Microſcopes, to diſcover and diſtin- 
guiſh the Particles of which Water doth conſiſt. 
No y that there are ſuch Creatures, that are ſo 
many 'Times ſmaller in Bulk, than a ſmall viſible 
Sand, I prove by theſe following Obſervations and 
Calculations, I do generally . (becauſe, 
as far as my Sight was able to help me, in taking 
the proportionate Bigneſs, I ſo judged it) that 
about 3 or 400 of the ſmalleſt of theſe Creatures, 
laid one by another in a Line, may make the 
Length of the Diameter of a middle-fiz'd Grain 
of Sand. I here ſhall make uſe only of the leſſer 
Number, viz. 300; which multiplying cubically, 
I find the Product to be 25000000 ; whence it 
follows that there will go the 1 of 27 Mil- 
lions of theſe Animals, to make the Bulk of one 
ſmall Grain, Ec. If we then ſuppoſe that eighty 
of theſe Sands, laid one by another, will 15 
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but one Inch in Length, then there will lie in the 


of a Cubical Inch no leſs than 3 12000 uf 
theſe Sands, each of which being ſuppoſed to be 
as big as 27000000 of theſe Creatures, the Inch 


Cubical will contain no leſs than 13824000000000, 
almoſt fourteen Millions of Millions. 3 

I BAE conſidered alſo of the ſmall Veſſels, 
that ſerve to compoſe the Parts of our Bodies, 
and conceive them to be Pipes a thouſand. Times 
ſmaller than an Hair of a Man's Head ; and by a 
| Braſs-Rule, curiouſly divided into. Inches, and 
each Inch into thirty Parts, endeavquring to find, 
how. many of theſe Hairs Breadths would make an 
Inch, 1 found that twenty Hairs would lie one 
by another in the thirtieth Part of an Inch, and 
therefore 600 in an Inch; and meaſuring my 
Body, I found that one Part, with another, 
equall'd a Cylinder of eight Inches Diameter; 
ſo that theſe Proportions conſider'd, I find, that 


one of theſe Veſſels muſt be 360000000 '{maller 
o chana Pipe of an Inch Diameter, and, conſequently 
e one Part of the Body being equal to a Cylinder of 
eight Inches Diameter, which is 64 Times as big 
„ as one of an Inch, the Cylinder of the Body is 
g i bigger than the Cylinder, of one of theſe Veſſels, 


no leſs than 23040000000, Now if the Veſſels of 
„the Bodies of theſe ſmall Creatures, in Pepper Wa- 
ter, ſhould hold the ſame Proportion to their Bo- 
dies, how can we conceive the Parts of the Wa- 
T ter ſhould be diſcovered, that ſhould move in thoſe 
'> | Veſſels. | | : 
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Reiſilius 
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Reiſelius his Letter to Dr. Grew, concern. 
ing a Man's periodical Loſs of his Speech, 


From Stutgard, March 6. 1680. 


quendam mere naturalem quidem, ut mihi vide. 
tur, propter multos fimiles affectus 
Cephaleos pictum, Convulſiones, Colicas, ut de 
Febribus nihil dicam, ſed rarum tamen, ob tam 
conſtantem tamq; multis annis durantem perio- 
dum, uti obſervatus fuit a Collega meo exami- 
nante in preſentia Principis noſtri aliorumque 
magnatum Novembri menſe præteriti anni. Cujus 
cauſam, cum neque mihi neque aliis detur aſſequi, 
ab Societatis Regiæ Judicio difcere gaudeo & 
rogare audeo, Quomodo a fermentatione qua. 
dam ut in Febribus aliiſq; morbis deducenda fit 
hac affectio, hæreo. An a cali meridiano vi- 
gore trahendum malum ſeu bonum, dubito, cum 
olim aliis horis & inordinate notata fit hæc af. 
fectio. Symptomata tamen, quæ quondam ante- 
greſſa, morboſum quid innuunt. Hie talis et. 
Georgius Algater, Georgii Agaieri Cauponis Feſit- 
gæ prope Kircſeminm in Ducatu Wirteubergico, 
filius temperamenti Cholerici, annorum 25, jam 
ante annos quindecim feſto S. Stephani ſtatim poſt 
ccnam, adeo male toto in corpore ſe habuit, ut nul- 
libi ſe continere potuerit. Anxietas cordis erat tan- 
ta, ut, niſi per Vomitum ingentem levatus fuiſler, 
ſuffocari ſibi videretur. Hora poſt vomitum uni- 
ca præterlapſa melius agebat, at per totum trium 
menſium decurſum valde triſtis & melancholicus, 
interdum etiam quaſi terrore percuſſus evadebat. 
Elapſo hoc tempore, primo ſaltim per unum fere 


momentum vocem & loquelam, quam prius accu- 
rate 


T enim, ne fine ſymbolo coram altari veftro 
| ſanctiſſimo appaream, appono hic Cafum i 


periodic 


— 


Of a Man's hſmg bis Speech, &c. 59 


Fratz callebat, amiſit, ut ne verbulum quidem, 

neque ullam vocem emittere poſſet. Quotieſcunq; 
verò loquela amittebatur, toties tum, (quod tamen 
ultra dimidium annum non duravit) è ventriculo, 
Laliquid ſurſum, fauces verſus reperi ſentiebat. 
Atq; uti primum vocis & linguæ ſuppreſſio ſaltem 
momentanea, ſic eadem poſt indies indieſq; creſcere 
Jincipiebat, ita ut a momento ad ſemihorium to- 
tum, duas, tres, & ultimo ad 23 Horas, inordinatè 
tamen, duraverit. Tandem typum adeo conſtan- 
tem habebat locutionis reſtauratio, ut jam per 14 
annosz non niſi ſingulis diebus ab hora 12 meridiana, 
per hore integræ ſpatium, ad primum ſcil. Pomeridi- 
anz punctum uſque yy poſfit. Nec falli poteſt 


Ee 


e hominis Horologicus ſenſus horarum tranſpoſiti- 
us one, cum vel nullis campanis ſonantibus terminum 
i, horæ duodecimæ uſque ad primam femper & quam 
& Waccuratiſſime obſervet. Notandum etiam quod 
2- dum loqui poteſt patiens, aliquantiſper balbutiat, 


quin & tum extra tum intra locutionis tempus lin- 
guam ipſam non ſatis volubiliter queat movere. 
im Præter amiſſionem vocis & loquelæ nulla de acti- 
af- None queritur, ſenſus tum interni tum externi ſunt 
te · Nintegri. Accuratiſſime ſemper audit, unde vel 
ft, Meeſtibus vel literis (ſcribere enim ſcit ſatis intelli- 
in- Ngenter, ut ipſum hoc imitatione expreſſum propria 
co, manuſcriptum teſtatur nomen Georg Ulgryer 
am N 7eſingus) ad interrogata cuivis quantum poſſibile 
oft Welt reſponder. Vixit alias hactenus omnimodò 
ul- anus, nec ullum morbum, excepta Febri, qua 
an- ante tres menſes vexabatur, quotidiana ; cujus pa- 
ſer, Froxyſmum inordinate jam mane, veſperi, jam eti- 
ni- im noctu ſuſtinuit, paſſus eft ; neque typus amiſſæ 
um loquelæ ex Febri minimùm mutatus. Vivit etiam- 
us, num poſt febrem ſanus omnino & incolumis. Huc- 
bat. uſq; Caſus Muti periodicè loquentis. 


cul Mr. 
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Mr. P 1G or in his Letter to Dr. Ho o * 
from Oxford, Nov. 26. 168 1. ſaith, 


M R. Caſwel, in his Travels with Mr. Adams, 
obſerved Lidford-Bridge, in or about Dart- 
more in Devonſhire, whoſe Plane is level with 
the Ground, yet 59 Feet above the Water, that rum 
ſwiftly under it. SEL GB 

At Droitwych in Worceſterſhire, he viſited the 
Salt-Springs, which be found, upon Taſte, to „ 
far ſalter than the Sea. They bave three in the 
Town, cloſe by a freſh River Side, and could hav 
more, but that the Merchants will not permit am 
more, to keep up the Trade. He tells me, the poor 
dirty Women, that work at the Salt-Houſes, are n. 
ver troubled with Lice, Fleas, or Flies. 


Mr. 
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7. Leewenhoeck's: Letter in Nov. 168 7, of 
the Structure of Hair; of the Excre- 
ments, &c. of _— 


; I i 


SIX, 8 n 
HAVE ſhewed that the Cortex of the Hair of 
In Elard Hart, c. was compos'd of Globules: 
I found the ſame of my own Hair. I have fince 
found it like the Bark of a Tree of Globules, but 
Jirregular from. the ſqueezing of the Hair. The 
Subſtance of the Hair is made of Threads; ſome 
judge the Hair hollow, others to have Marrow ; 
but viewing a Hog's Hair, 1 found the Hollowneſs 
of thoſe Hairs from Cleft. ' Hair grows by Pro- 
truſion, not as Plants, being thruſt: continually 
forward, from within the Skin outward; what: was 
within moiſt, expos'd to the Air, dries and ſhrinks, 
and the outwardSkin hardening, the inward I hreads, 
upon ſhrinking, cleave into one or more Clefts, 
which ſeems like Marrow. In a Piece of Hog's 
Hair the Threads appear plain, even in a common 
Microſcope, but bigger in Proportion to the Cir- 
cumference for Eaſe; the Threads were but few; 
from the Roughneſs of the Razor. By theſe may 
appear their Miſtake, who aſſert Hairs round; tis 
rather true, they have all differing Figures. A 
Friend viſiting me after a Fit of Sickneſs, wheres 
by he had loſt all his Hair, ;complain'd+of a great 
Itching all over his Skin, yet his Stomach' was 
good, which the Doctor attributed to n Sharpneſs 
of Blood; which I rather aſcribed to tlie filling of 
the Body, and from the new growing of the Haig 
in the Pores, whence it had fallen by his Diſeaſe 
the Pores of which being cloſed, the new Hairs, 
thruſting againſt the Cuticula, cauſed the Itchings 
| myſelf have been ſo troubled, in the Springs 
Vr. T2 | which, 
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which, I conceive, to proceed from the ſame Þþ 


Cauſe, being my ſelf hairy, and ſhedding then 
e as, I conceive, moſt Men do; this J ob- 
erved in two Parts of my Body, alſo in three 
Places of my Hand, where I have ſhorn off the 
Hair, and found, that ſome Hairs grew, other: 
not; ſome fell out, and I could pull them out 


without Pain; alſo, that theſe, which fall out, have q 


fuch, as have no Hairs on their Body, have Pore, 


thin ſharp Roots; thoſe which ſtay, thick; alfo 


and an iſſuing Matter, not ſo fit for Hair. This ap- 
pears like black Specks, and are fuppoſed Worms ; 
and ſome Doctors of Aker, did preſcribe this Man 
to ſtand with his Back to a Fire made of Oak, 
and anoint his Body with Honey, that by Means 
of the Sweetneſs and Warmth, the Worms may 
come out, and ſo be cut off with a Razor, as the 
Gentleman Patient himſelf told me; hereupon ! 
| try'd to preſs, both out of my own, and out of 
another Man's Noſe, - theſe ſuppoſed Worms, 
which ſeem'd, from their Shape, much to favour 
the Opinion, ſeeming to- have a Head which pro- 
ceeded from that Part of the Hair, which 'was 
next the Air, it being'browner than that within 
the Skin, butmo evi one another. I obſervd 
all its Parts, but found nothing like an Animal; 
but in ſeveral I found ſmall Pieces of Hair, ' ſome 
25, others 100 Times thinner than 4'' common 
Hair. Hence I concluded, the ſuppoſed Animals 
are only the Places of thoſe Hairs fil qd with the 
uſual Food of Hairs ; my Opinion is eonfirm'd by 
neu- born Children, over-grown with © Hairs, 
which, I ſuppoſe, from too much Nouriſhment, 
w hairy, but when they want that Supply, the 
airs fall out, and grow not again. 

In aLooſeneſs I view'd my own Excrements, and 
took notice of what I eat and drank; it conſiſted of 
clear,yellow,roundiſh,irregular Particles, alſo of vaſt 
0 Quantities 
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1 Quantities of Globules, like thoſe of Blood, fix 
together equal to ; of the whole ; others bur of 
a Blood Globule : "Theſe I found in a tranſparent 
Liquor, in which were many Animals, as big as 2 
E Globule of Blood, their Bodies oblong and flat, 
. with many Feet underneath, with which the 
moved quick; like a Piſs-a-bed againſt a Wall, tho? 
they moved their Paws quick, yet they went but 
low. Once I found but one in the Bigneſs of a 
Sand, at other Times, 4, 5, 6, 7, or 8. I have 
ſeen other ſhap'd Animals, (but of the ſame Big- 
neſs) like River Eels; theſe were very numerous, 
and ſo ſmall, that 5 or 600, extended in Length, 
would not reach the Length of a River Eel; theſe 
wriggled like a Snake, very quick, like a Pike ſhoot- 
mg through the Water. At another Time, I ſaw 


— 
xr 
=— 


„ Valtirudes, 200 Times lefs than a Blood Glo- 
Ibu, the Axes being about one to fix, and I am 
of (confident, I have ſeen above 1000 living Animals, 


in the Bigneſs of a Sand, ſwiftly moving, and 
three or four ſeveral Sorts. Some have thought, 
thefe Animals might paſs into the Blood; but, I 
1; (conceive, the Paffages of the Blood are ſo ſmall, 
un chat though the Animals were 1000 Times leſs, 
24 (hey could not paſs. My ordinary Excrements, 
1. {fixed with a clear Liquor, had no Animals; but 
ne rhen thinner than ordinary, it had. I found äl- 
an ſo Parts of the Food I had eaten, undigeſted, as 
1 — 1 of Aſparagus, the ſofter Parts being di- 
| gelted. N bo . 1 
1 T x1 s Summer, in our Meadows, I have ob- 
8, N ferved the Dung of Cows, Horſes, &c. freſh, but 
at, ſound no Animals. It conſiſted of Multitudes of 
che Clobules, ſome 3, others z of a Blood Globule, 
in a clear Liquor. In Map) laſt, —— my Mai 
ind herd, I obſerved the laſt thick Part of her Urine, 
of nd found, the thick Aſh Colour of it was caufed 
at Na great Variety of differing Globules, 1 
6 | ig 
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big as thoſe of Blood, and theſe compoſed of ſiꝝ | 
The firſt of theſe were like 4 cloſe-grown Bunch 
of Grapes, and: though not partie round, yet I | 


call 1 Globules. 


; _ 
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2. Enquiries for Jamaica, Feb. 18. 168 


Ss IR, 
T will be a great Obligation to the Royal hci. 
ery, if Dr. Trapham, or any other ingeniou 
914 knowing Perſon in Famaica, will pleaſe to 
communicate. any curious Obſervations they ſhall 
make, concerning any Part of Nature; as con- 
cerning the Temperature and Qualities of the 
Air, the Seaſons, Winds, Storms, Hurricanes, 
Rains, Hails, Dews, Miſts, Fogs, c. the Heats, 
Colds, Cc. of the Seaſons; the a of 
Springs, Rivers, Lakes, &c. the Deſcription of 
any of the Animals, Birds, Beaſts, Fiſhes, Ser- 
0 Inſects, or of any of their Qualities or 
ſes, for Food, Phyſick, Pleaſure, Ec. The 
Deſcription of their Vegetables; as of their Herbs 
and Shrubs, whether of the Land or Sea ; of the 
Trees ; their Uſe in Food, Phyſick, Building, 
Dying, Perfuming, Firing, Joinery, Turning, 
Bows,: Sc. The Deſcription of any of their 
peculiar Stones, Minerals, Ores, Metals, Clays, 
Earths, Sands, c. of what Nature, what Uſe 
made of them, Cc. Alſo to inform them con- 
cerning any accurate Obſervations, that have been 
made of any Eelipſes of the Moon, and particu- 
larly that of the 117 of this Inſtant Febraary ; 
of. 3 Variation of the magnetick Needle, from 
the Meridian, or North Point; of the Times of 


he: Tides, both Spring and Neap, and of the 
Height 


Dy. Shot Letter to Dy. TRaenanÞ 
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Height it riſes; of the Currents, what, when, 
which Way ; of the Depths and Soundings of 
the Seas thereabouts, and whatever of this Kind 
ſhall be communicated ; or if any curious Jewels, 
| Shells, Seeds, Ec. ſhall be ſent, the Society will 

not only pay the Charge of Freight, but any o- 
ther way gratefully acknowledge the Favour that 
the Communicator ſhall deſire, either by record- 
ing it in their Regiſters, or publiſhing it in their 
Hiſtories. 


Mr. Lewenhoek' Letter to Mr. Oldenburg, 
receiv'd from Dr. Crowe, Aug. 14. 1682. 
Of the Fibres of the Muſcles, Dura Mater, 

Brain, and Moxa. 


Excellent iſſime ac Eraditiſſime Vir. 


$ RATISSIMAS, præteritæ menſis decima 
J prima ad me datas, literas accepi, in quibus 
humanitatem Nobilitatis Veſtræ, dominorumque 
philoſophorum viſam, grato animo agnoſco. 

IN literis 22da Februarii ſcriptis, nobilitas 
veſtra inquit, amicorum quoſdam optare, ut 
ſumma cum exactitudine obſervarem fibras muſ- 
culorum carneas, ut & corticem, medullamque 
cerebri. 

Ix literis meis, Auno 1674. prima Junii da- 
tis, dixi : Fibras muſculorum carneas ex vald: 
parvis conſiſtere globulis: Sed quo nobilitati veſtræ 
reliquiſq; amicis magis ſatisfaciam, omnes præce- 
dentes meas obſervationes rejeci, firmiterque pro- 
poſui, de novo, clare ac perſpicuè eas, oculis me- 
is mihi perſpiciendas, ſumere, 
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INTER alias, carnem vaccinam accepi, quam, 
acutiſſimo cultello, in fruſta conciſam, per mi- 
croſcopium a membranulis ſuis ſeparavi, quo per- 
racto, tum primum mihi nude ac dilucidè apparu- 
it, tenuiſhma illa membranula, cui fibre carneæ 
quaſi involutæ, aut intextæ jacent, cujus etiam 
Anno 1674. prima Funii in literis meis memini, 
dicens: Membranulas illas ex tot ſtriis ac fibris 
conſiſtere, quaſi nudo oculo omentum alicujus 
beſtiz aſpiceremus. Eaſdem membranulas jam 
propius obſervans, totas illas ſolummodo con- 


ſiſtere ex fibris tranſverſim inter ſe mixtis, compe- 


ri, quarum quzdam, in oculo meo, decies, vicies, 
& tenuiſſimæ quinquagies tenuiores pilo. Cogi- 
tabam, num quædam craſſioris generis, quæ in 
ramos ſe diſpergebant, non eſſent vaſa lympha- 
tica. 

SVUBTLATISõ, a prædictis fibris carneis, præno- 
minatis membranulis, eas nude ac perſpicuè vidi, 

uz in hac carne erant ad craſſitiem communis ca- 
pilli. Ubi ſpiſſæ ac denſe, rubicundæ erant ; ubi 
tenues ac diſperſe jacebant, magis apparebant 
pellucide. 

VARI A obſervandi methodo uſus ſum, parti- 
culas carnearum harum fibrarum videndi, perpe- 
tuoq; inveni, eas ex talibus compoſitas partibus, 
quibus aliam quam globulorum figuram appropri- 
are nequeo. Imo & minima fibrarum carnearum 
fruſtula, grano arenæ aliquoties minora, coram vi- 
ſu meo in plurimas diviſi partes. Præterea etiam 
obſervavi, carne adhuc recenti & humida, quod, 
tum compreſſis vel fricatis carnis globulis, illi glo- 
buli reſolvantur & conjungantur, quaſi oleagino- 
ſam, vel aliquo modo concretam, videremus, ma- 
teriam aquoſam. 

H x globuli, ex quibus fibras carneas conſiſtere 
dixi, adeo exigui ſunt, ut (juxta oculum, meumq; 
viſum, judicium ferens) dicam 1000000 non con- 
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— 


Of the Fibres of the Muſcles, &c. 67 


fecturos unici arenæ grani, aliquo modo grandio- 
ris, quantitatem. 

Er 7 2 in mentem veniat, me antea No- 
bilitati Veſtræ ſcripſiſſe, particulas, ex quibus ca- 
ro, adeps, oſſa, capilli, c. conſiſtunt (quæ a me 
globuli vocantur) non eſſe veros & proprie ſic dic- 
tos globulos, fed figura globulis proximos, eadem 
tamen hic repetam: Ex. gr. Imaginetur quis ſibi, ſe 
magnam veſicarum ovinarum, vel aliarum, aqua 
repletarum habere quantitatem : æ veſicæ quam- 
diu, ab omni parte, ab aere circumdantur, rotun- 


| dzerunt: Sed imaginemur nobis, eas promiſcuè 
| & indiſcriminatim in vas aliquod injici : Quo facto, 
veſicæ, globoſam, quam in atre habuerant, ro- 
{ tunditatem, non ſervabunt, ſed a ſe invicem com- 
| preſſe, nullum vacuum ( fic loquendo) locu 
| relinquent: Et fic quævis veſica aliam, ob flexi- 


bilem ſuam mollitiem, accipiet figuram. Sed 
quæ in vaſe ſupreme jacebunt, in quantum ab 
are amplectuntur, globoſam retinebunt rotundi- 
tatem: Idem de globulis carnis, propter eorum 
moll it iem, fit judicium. 

Piam Matrem obſervavi, comperique membra- 
nam hanc, variis ſanguinis vaſibus intertextam, 
præter ea quæ nudo oculo, cerebro injacere, cer- 
nere poſſumus, (przcipue ſeparatione Pizz Matris 
& cerebri facta,) & inter ea venæ admirande & 
incredibilis tenuitatis: Et quantum dijudicare 
poſſum, membrana illa ex admodum exilibus con- 
ſiſtit fibris. Ulterius vidi, prædictas multiplices 
venas, per membranam hanc diſperſas, ramos ſuos 
per cerebri ſubſtantiam quoque diſpergere : Eo 
modo, ac ſi nobis imaginaremur diverſas & ſuper- 
ficiei terre palmitibus ſuis injacentes vites (quas 
benis Pix Matris comparo) eaſque ubique ex pal- 
mitibus ſuis radices, in plurimos diſperſas ramos, 
ite in terra egiſſe. Terram hic mihi imaginor ſub- 
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ſtantiam cerebri, & radices, venas per cerebri ſub- 
ſtantiam diſperſas. 

AcCEDENS jam ad partes ipſius cerebri, ad- 
huc affirmarem, id, præcipue ubi paululum com- 
preſſum ac compactum, non niſi ex globulis, 
& non ex aliis conſiſtere partibus : Sed ubi ra- 
rum ac tenue, cultro conciſum aut ſeparatum, 
ſeſe oſtendebat dilucidiſſima materia, quaſi ole- 
um fuiſſet, quam videns imaginabar mihi cultro 
id cauſatum, globuloſq; cerebri diſruptos aut 
fractos. Verum enimvero perſeverans in obſer- 
vando, non tantum beſtiarum, ſed & piſcium, & 
præcipue quidem Aſelli majoris cerebrum, clare 
perſpexi materiam illam oleaginoſam, non fuiſſe 
cultro ex diſruptione globulorum cauſatam, ſed 
revera eſſe materiam ſeparatam, cui prædicti cere- 
bri globuli quaſi injacebant. Ulterius vidi, ſed 
clariſſimè in cerebro Aſelli majoris, prædictam olea- 

inoſam ſubſtantiam, reapſe etiam ex globulis, 
2 multo minoribus, quam ipſius cerebri, con- 
ſiſtere. 

PRI M 0 nominati globuli cerebri, meo judicio, 
circumcirca, globulis ſanguini ruborem afferenti- 
bus (ex quibus ſanguinem conſiſtere dixi) magni- 
tudine æquales ſunt. Hi majores globuli, ex maxi- 
ma parte cerebrum conſtituentes, reſpectu globulo- 
rum ſanguinis, valde irregulares vel inequales exiſ- 
tunt. Hujus rationem exiſtimo vel globulorum fir- 
mam inter ſe, aut cum vaſibus conjunctionem, vel 
eorum mollitiem, adeo ut ſe ſeparari non ſinant, 
quin (ſic loquendo) a ſe invicem diſcerpantur, ubi 
e contra globuli ſanguinis in fluidiori materia mo- 
ventur, & propterea etiam, globoſam ſuam ro- 
tunditatem, quando in latiori Patio exiſtunt, re- 
tinent. . 

IN animum ſubit, me antea temporis obſervaſſe 
cerebrum Anatis, & tum judicaſſe, cerebrum ex 


parte conſiſtere ex filis, aut admodum exilibus 
vaſibus 
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vaſibus, His filis vel vaſibus poſtea mihi ſæpius oc- 
currentibus, tum temporis & idem judicabam, ea. 
tantum produci per firmiſſimam globulorum (ex 
quibus cerebrum ſolummodo conſiſtere putabam) 
inter ſe unionem, & qui minima extenſione ſic in 
fila mutarentur. Sed obſervationes meas per in- 
tegrum menſem continuans, clare admodum vidi, 
multiplices valde, & ſupra modum exiguas venas 
(de quibus antea certus eſſe non poteram) eas in 
beſtiarum cerebro exiſtere, & revera venas eſſe, 
licet cognitu admodum difficiles. Verum obſer- 
vante, exactiuſque inſpiciente me Aſelli majoris ce- 
rebrum, multiplicia illa minima vaſa, aut venulas, 
quæ ſupra modum pellucidæ, clare mihi oſtendi: 
& multas, licet in ramas diſperſas, & quindecies vel 
vigeſies filo bombycis exiliores, tamen cognoſcere 
potui: Horum dictorum vaſorum vel venarum 
maximam multitudinem, in quantitate cerebri ad 
magnitudinem arenæ, vidi: Præterea & vaſa ſan- 
guine repleta, vel quæ rubicunda apparebant, ut eti- 
am vaſa ad craſſitiem unici fili bombycis, & inſuper 
pellucida vidi. | 
Hasce meas obſervationes circa beſtiarum ce- 
rebrum perſequens, vaſa ante nominata, admodum 
perſpicue quoque oſtendere potui, eaque ſumma 
cum admiratione vidi, partim ob ingentem multi- 
tudinem, partim ob ſupra modum ſummam eorum 
exilitatem. Si enim juxta oculum meum judicium 
feram, dicere teneor, quod, ſi globulus, ſanguini 
ruborem afferens, in = eſſet diviſus partes, & u- 
naquæque octava pars eſſet firma & ſolida, 
ne una quidem harum partium hæc vaſa tranſire 
poſſet. Et quamvis diverſis vicibus prædicta cere- 
bri vaſcula mihi perſpicue ob oculos poſueram, in 
obſervationibus meis circa illa tamen continuavi, 
& quo penitius ac ſæpius obſervarem, eo exactius 
admodum multiplicia illa vaſcula, cum ipſorum 
ramis (qui adeo infirmi ac debiles, ut minima con- 
trectatione diſrumperentur) dignoſcere potui. 
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INTER dictos globulos, ex quibus cerebrum 
ex parte conſiſtit, globulos ſanguinis jacentes vidi, 
qui, ob perfectam rotunditatem, clare a globulis ce- 
rebri diſtingui ac dignoſci poterant : hos ſanguinis 
globulos opinabar e fanguinis vaſibus per cerebrum 
diſperſis, & cultro conciſis, effluxiſſe. | 

INTER corticem & medullam cerebri, aut par 
vam, aut nullam fere, differentiam, obfervare queo : 
præſertim cum paululum rariorem, & tenuiorem, 
eam mihi videndam ſumo: tantum dicam, venas, 
aut vaſa corticem cerebri permeantia, aliquo modo 
ſubfuſci vel ſubnigri eſſe coloris, ubi e contra vaſa 
medullæ cerebri erant dilucida ac pellucidiora. 

IN cerebro, ſed plerumque in cortice, tam exiles 
ac rubicundas, ex majoribus procedentes, venulas 
vidi, ut capere nequeam, quomodo globuli ſanguinis 
eas permeare poſſint: & ultra, quo pacto globuli 
paulo rariores, & ſeparatim obſervati, ferme nullius 
ſaltem admodum modici eſſent coloris, ubi e con- 
tra ſanguis in hiſce vaſibus ruberet. Imo & per 
ipſas venas, in fubſtantiam cerebri proximam, color 
ille rubicundus penetrarat, eamque infecerat. Sed 
animo revolvens, me in obſervandis Pediculis ſæpe 
vidiſſe, quando Pediculum eſurire feceram, ipſique 
prope fame confecto, jam ſanguinem ſugendum 
darem, ipſum non potuiſſe conſumere ſanguinem, 
aut etiam eſicere; quo evenit, ut globuli ſanguinis 
rubicundi liquefierent, & in materiam fluidiorem 
reſolverentur, & ſic per totum Pediculi corpus, imo 
per ipſas ungulas & cornua diſpergerentur, omnibuſ- 
= partibus ruborem afferrent. Cauſam non con- 

umpti ſanguinis opi nabar, inteſtini aut parvarum in 
Pediculo venarum exſiccationem, defectu alimenti 
cauſatam i quo debitus ac ordinarius ſanguinis mo- 
rus fuit impeditus, nec juſto modo per totum cor- 
pus vehi potuit. Sed memini, hanc ſanguinis mu- 
tationem, in ſanguine, in vitro per aliquod tem- 
pus, ſervato, aliquando etiam a me _— 
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Et idem in parvis cerebri venis accidere poſſe opi- 


nor ( quamvis adeo exigue ſint, ut globulus, ro- 
tunditatem ſervans, penetrare nequeat) ut reſolu- 
tis globulis, & venæ rubræ appareant, & cerebrum 
adjacens rubore tingatur. 

Mepvur ram ſpinalem Vituli, Ovis, Gallinæ, 
ac Aſelli majoris etiam obſervavi, quam ex iiſdem 
cum cerebro partibus conſiſtere comperi, cum hac 
ſolummodo differentia, quod præter globulos, 
quos cum cerebro ſpina medulla communes ha- 
bet, in hac ingens globulorum oleaginoſorum & 


| pellucidorum: numerus, ac diverſe magnitudinis 


jaceret. Quidam enim quinquagies majores reli- 
quis, ac præterea admodum molles, ac fluidi. Cæ- 
terum medulle ſpinales multis ac ſupra modum 
tenuibus inſtructi erant venis aut vaſibus. Præte- 
rea hic per medullam ſpinalem diſperſæ erant fi- 
bræ coloris ſubfuſci, & ad craſſitiem capilli, quæ- 
dam vero tenuiores: quibus viſis imaginabar mihi 
in initio, num quævis fibra forſan non eſſet 
vena: ſed ſumma cum exactitudine penitius in- 
ſpiciens atque obſervans, comperi, quamvis fibram 
non eſſe vas, ſed ſingulas earum conſiſtere ex aliis 
valde exiguis fibris aut vaſibus ſibi invicem adja- 
centibus, inter quas fibras pellucidifſima videre e- 
rant vaſa ad craſſitiem fili bombycis. Hic tum 
opinabar, an hec vaſa non eſſent ea, quæ ſpiriti- 
bus animalibus per medullam ſpinalem vehendis 
inſerviunt. A 

H c ſunt, clariſſime ac nobiliſſime vir, que poſt 
ultimos, indefeſſos, & exactiſſimos labores, huc- 
dum in cerebro, c. detegere valui. 3 

Ur dixi antea, quo pacto multæ venæ ſibi in- 
vicem adjacent conjunctæ quaſi una tantum eſſent 
vena, ſic illud mihi non tantum occurrit in medul- 
la ſpinali, & interdim quoque in cortice cerebri: 
Verum etiam in fructibus, & ſeminibus, præſertim 
in Caſtanearum venis. Ut & in cortice & puta- 
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tamine Amygdali: in ſecunda nigri piperis mem- 
brana ; In putamine Avellanæ nucis duro, & mem- Þ 
brana quæ intus in concavo ei adhæret, & in molli Þ 
cortice cui nucleus injacet involutus : ubi quidem 
15 aut 20 tenuiſſima vaſa ſibi invicem adjacentia vidi 
Etiam in membrana nucleum Juglandis immediate 
amplectens. Omnia hec vaſa ex continuata tor- 
tuoſitate compoſita ſunt, eo modo ac fi nobis ima- I © 
ee tenui ſſimumaliquod filum æreum aut Wt < 
ferreum craſſiori preſſim circumvolutum (in for- 
mam qua fuſtis vel baculus fiſſus iterum fune col- Wt © 
ligatur) poſtea extracto craſſiori filo, tenuiſh- 
mum illud quod ei circumvolutum fuerat, omnes l 
gyros ac circumvolutiones retinebat. Eodem modo I " 
(ut dixi) tenuiſfima in prænominatis ſeminibus & © 
fructibus vaſacontorta vidi. Præterea in Malo & Pi- W ” 
ro tenuiſſima ſibi invicem adjacentia vaſa obſervavi. 
Ax N us jam præteriit, cum in ædibus ſuis, no- U 
bilis dominus Conſtantinus Hugenius a Zuli- W#4 
chem, mihi monſtraret Moxam, addens, quo pacto WP" 
inuſtione iſtius herbæ podagra ſanaretur : Aliquan- 
tulum hujus fic dictæ herbæ Moxæ mecum domum 
retuli, carpoque manus impoſitum juxta præſcrip- I. 
tum urendi modum, combuſſi (ex curioſitate ni- 
mia, nam podagra non di vexor) quo extraordina- 
riam hujus combuſtionis effectum detegerem, ob- 
ſervavi autem cuti, in loco uſtionis, injacere mate- 
riam flavam ac oleaginoſam, quam principio judi- 
cabam pec combuſtionem cutis cauſatam. Verum 
hanc cutis inuſtionem intermittere coactus fui, non 
ob dolorem, ſed ſanationis difficultatem: ſi enim 
tam facile ſanare poſſem, ac vulnus ex inciſione 
cultri, (quod colligatum ac conſutum ſanatum 
æſtimo) ſæpius hanc inuſtionem iterarem. Per mi- 
croſcopium Moxam examinavi, firmiterque ſentio 
Moxam non eſſe herbam ex opt imæ terræ pharmacis 
artificioſe paratam, ut autumat dominus Buſſ- 
choff in tractatu de Moxa p. 52 ſed ſolummodo va- 
0b . popem 
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porem aliquem ejectitium alicujus fructus, ſicuti 
in malis Perſicis, Cydoniis c. lanoſam videmus 
fubſtantiam cortici adhærentem. Cogitaram etiam 

me de tructibus quibuſdam collecturum herbas 
moxæ quodam modo ſimiles, ſed hucuſque efficere 
1 non P otui. 1 
Moxa, quoad figuram, goſſy pio refpondet : ſicu- 
ti enim inter pilos, capilloſve, & lanam, nulla, niſi 
quoad craſſitiem & longitudinem, differentia, ut- 
pote ex globulis conſiſtentes, & ad rotunditatem in- 
clinantes: æque parva inter moxam & goſſy pium dif- 
ferentia, & illa & hoc enim duobus planis gaudent 
lateribus. Eandem figuram, lanoſum illud quod 
interne rubri corticis caſtaneæ convexo adglutina- 
tum, oſtendit: in hoc tantum differens, quod moxa 
multo ſubtilior ſit goſſypio, hoc caſtaneæ lanoſi- 
tate. Moxam, cum inuſtio manus non placeret, 
juxta & goſſy pium, forfice parumper diſſectum, 
quo facilius ignem perciperet, chartæ anguſtæ im- 
poſui, & hæc moxæ & goſſypii combuſtio ſibi invi- 
cem exacte re ſpondebant, adeo ut mecum ſtatuam, 
i inuſtio quendam, circa ſanationem podagræ, 
producat effectum, illud non evenire per aliquam 
moxæ propriam qualitatem, ſed tantum per inu- 
ſtionem ipſam, & ſi goſſy pio inuſtionem faceremus, 
nos tantum effecturos quantum moxa. | 
ULTERIUS moxæ, goſſypii & lanoſitatis caſ- 
tneæ æqualem ſumſi quantitatem, quam juxta ſe 
invicem poſita combuſſi, comperique quodvis ho- 
um trium poſt ſe reliquiſſe materiam aliquam olea- 
inoſam, ſed moxa plurimam; cauſam imaginabar, 
quod, quamvis quantitas moxæ quoad oculum non 
najor, revera plus materiæ eſſet in moxa, utpote 
uz ſubtilior molliorque, goſſypio arctius con- 
unctas haberet partes, & propterea majorem olei 
uantitatem poſt combuſtionem reliquerat. Adeo 
t credam dominum Biſſchoff a Chinenſibus moxæ 
qualitates, præparationemque extollentibus, eſſe 
eductum ac deceptum. ETIAM 
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ETI AM animo recolens commune chirurgorum 
dictum, goſſypium (ut Holl. dicitur) eſſe ignitum, 
hoc eſt, inflammationem cauſare, & noxam afferre 
vulneribus, quando iis colligandis applicatur. Ma. 
lignitatem, goſſypio adſcriptam, in hoc conſiſtere 
judico, viz. quod, ut antea dictum, duo plans, 
& per conſequens quævis particula, duo acute 
habeat latera. Hæc acuta latera tenuiora, ſubtilior: 
& duriora globulis fibrarum carnis, propterea (cum 
goſſypium vulneribus applicatur) non tantum caro 
adhuc ſana, ſed materia incarnationi novæ inſer. 
viens, & molliores carne ſana globulos haben, 
vulneratur ac læditur imo conciditur & reſolvi. 
tur. Sed contrarium cum linteo evenit, utpote cu- 
jus partes rotundæ & arcte ſibi invicem junctæ 
majus corpus efficiunt, ideoque globulos carnis & 
materiæ incarnationi inſervientis tam facile non, 
aut in totum non lædunt. 

H c ſunt, nobilis vir, que excellentiz 
veſtræ dominiſque philoſophis hac vice per l. 
teras nunciare volui: Submiſſe & ſubnixe rogans, 
nobilitas veſtra velit dominis philoſophis multan 
meo dicere nomine ſalutem, dataque occafione, 
reſcripto, has bene perlatas, & quo pacto hz 
mez obſervationes aut conveniant cum anteceden- 
tibus, aut in quantum (fi) ab illis diſcrepent, ſig 
nificare. Nunquam occaſioni deero, qua demats 
ſtrare potero ER 
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Dr. John Carte's Letter to Dr. Hook, of 


Worms like Millepedes, in the Stomach, 
&c. 


1, 


g I SEND 255 the following Caſe, which, in ſome 
of its Circumſtances, is not very common: A 
Girl about eight Years old, who has never been 
very healthful, but of late hath looked more pale 
er and troubled with Pain at her Sto- 
ach, yeſterday, upon taking a purging Powder, 
nized a Sort * Inſects, My og” of a- 
bout a Hundred, very much reſembling little Mz/- 
epedes ; I ſaw ſome of them, and three, that were 
living, I put in a Box, and a little Duſt to them, 
but they followed the Fate of the reſt, and died 
preſently ; I have ſent you ſix of them. The 
hild had taken Worm-Seed over Night, but had 
a very troubleſome Night, could ſcarce be held a 
Bed, complaining both of the Pain and Soreneſs 
of her Belly, fancying the Worms had eaten it 
he hin in one Place, and would eat a Hole in it. 
len. he Length of one of the biggeſt, (though there 
ſe. Nas but little Difference) was + of an Inch: I 
an iew'd them through a ſmall Microſcope, which 
Nd not repreſent them ſo clearly, as to diſtinguiſh 
hem from the common Wood-Lice, only their 
bellies were more tranfparent, and their Heads 
f a more confuſed Figure, which laſt I thought 
iterwards might be cauſed by the rowing up of 
he Antenna or Horns, which I obſerved ſome of 
he common Millepedes to do, when they die. 
That among them which was black, was acciden- 
ally ſo, by dropping a little Ink upon it. 
Tu E Child, after her vomiting, had a Stool, 
n which were ſeveral very fmall white Worms, 
bout an Inch long, which are not uncommon, but 
ſhews 
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ſhews that the prime viæ abounded with ſuch 
putrid Humours, as are uſually productive of: 
verminous Brood: She is now very hearty, and 
eats her Meat well, and free from all the former 
Symptoms. ; 

In ave heard ſome Stories of the like Nature, 
but am not forwards to relate them, becauſe they 
totally depend on the Credit of others: One Mar 
I know, who, many Years ago, was reduced to: 
thin conſumptive Habit, and, upon taking Mer. 
curius Dulcis, voided by Stool an incredible Num. 
ber, or rather _y of ſmall Animals, which 
(according to the Deſcription I had of them) were 
leſs than theſe, and of a rounder Figure. 

Ir theſe were bred in a Folliculus of their own, 
that Part muſt apoſtemate, and ſo a purulent Mat- 
ter be evacuated with them; but J rather think 
they muſt be generated in the common Paſſage, 
and I remember I have often ſeen Abundance o 
Animals bred in humane Excrements, but was not 
ſo curious to obſerve their Figure. 

Ir is hard to imagine, how Worms ſhoul 
live in the Stomach, amidſt that acid Humour, 
which, whether it be the Cauſe or Effect of D. n 
geſtion, has the Force of a Nenſtruum; but 1 f. 
muſt be ſuppoſed, that in ſuch Bodies, the Fe- tt: 
ment is alter'd, if not deſtroy'd : You obſerve in 
lately, that Birds are very induſtrious to kill I- ft 
ſes before they eat them; I am apt to think, i th 
they paſs'd immediately into the Gizard, ther 


was no Need of killing them firſt ; but the Iv 
gluvies ſupplying the Want of Teeth, and only — 


macerating what other Creatures chew, has no A 
eidity that would offend them. 


S 1h 


A Letter from Mr. J. Yoxcx, &c. . 


S1x, I write this Account haſtily, becauſe I 
would have you ſee them as ſoon as might be. 


Mancheſter, J am, 

Auguſt 25, ST Ry 
1682. | | 

Your humble Servant, 


J. CARTE. 


N. B. The Child had not taten any Millepedes, 
nor uſes to eat Earth or Dirt, which I have 


known ſome diſtemper'd Children do. 


— 


—— 


A Letter from Mr. J. Vo NI GFE, to Dr. 
Ho o k, of divers curious Matters ob- 


ſerv'd by bim. 


uld Wo Ma N, about 36 Years old, had from her 
u, 7 Childhood been ſickly, more eſpecially tor- 
D. mented in her Belly with a Pain, accompanied at 
i firſt, every three Months, and afterward every 
er: three Weeks, with a round Swelling like her Fiſt, 
re in her left Hypocondria, ſenſibly moving to and 
I. fro', and plainly to be felt: Horrid Pain would 
ichen deprive her of Senſes, twelve or twenty-four 
der Hours; and then ſhe would recover again, be 
. without Pain, and the Tumour vaniſh, without 
ny deing followed by any Evacuation, of either Wind, 
Water, Excrement, c. 
Tos u Paroxyſms, for many Years, kept a due 
Courſe of three Weeks; ſhe was generally coſtive, 
found that Milk irritated her Pain, that Fleſh and 
14 all ſalt Meats diſagreed with her. 


Nor- 


78 Letter from Mr. J. Y ox Gt, 
| NoTwirTHSTANDING this, ſhe married about 
twelve Years ſince, and had one Child. During 
her Breeding, her Pains obſerv'd the Courſe, and Þ 
abated nothing of theirVehemence, which equall'd, 
if not exceeded that of Child-birth. _ : 
UnDEx this Plague ſhe liv'd, till about . 
bruary, 1680, the Pain ſeem'd fix'd on the left Me 
Side, on the Region of the Spleen, andſeem'd as if 
proceeded from the Lodging of ſome heavy 'Thing, We 
and begot ſuch Pain, as ſhe could not lie down in 
her Bed. Thus ſhe continued in a miſerable Con- 
dition, uſing Purges, Clyſters, &c. which were ad. 
viſed by charitable People, ſhe being very poor. 
The 15th of November, 1681, ſhe became quit of 
all the Pain in her Side, and then felt ſomewhat 
to burthen, and, as it were, ſtop the Inteſtinum 
Rectum, cauſing frequent Motions to Stool, but 
no Evacuation, but a little Slime like a Teneſns, 
The Suppreſſion of her Evacuations that Way, for WW 
ſix Days, ſo preſs'd on ſome of the urinary Chan- In 

nels, that her Urine alſo ſtopp'd. In this dolefu| 
Condition, ſhe ſent for me, when, giving me the WG: 
aboveſaid Hiſtory, I gueſs'd ſomewhat extraordi- Nba 
nary muſt be in the Rectum. Accordingly, exa- 
mining by a Probe, I felt a hard Subſtance like a Hal. 
Stone, which, with a ſtrong Pair of Forceps, I M. 
extracted, and then cleanſed out the Bowels with Neos 
a Clyſter ; ſhe remained void of any Pain, and is fo QU 
ro this Day. SY (oh 
Tur Thing extracted, was of a round Figure, 
ſomewhat oblong, with ſome Depreſſions, ſuch as a 
Man's Fingers make on Pitch, Plaiſter, or Was. 
In Weight, was one Ounce and a Quarter vas 
five Inches round, ſwam on Water, 2 ſeem d 
a Stone. Its Outſide was black as Jet, ſmooch as 
Varniſh, but no thicker than a Man's Skin; next to 
it, it was ſtony, or gritty, like Brick, the 'T hick- 
neſs of half a Crown. After ſome Months, 1 5 
cut J 
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cut it in two with a Hatchet, and found that next 
to the gritty Shell, it was full of a woolly, hard 
Pubſtance, like rotten Rags, or Sponge, or 
Rchew'd brown Paper, within which, lay a Lump 
of the Bigneſs and Form of a ſmall Prune. Cutting 
that in two alſo, I found it a Prune, or Plum in- 
; leed, the Pulp of which was dry, and hard as Paſte- 
Wboard, as was the Kernel in the Shell, that lay in 
the Middle of it. 

 WHENCE it's manifeſt, that all theſe Accidents, 
chat had ſo long moleſted this poor Woman, pro- 
ceeded from this Plum, or Prune, ſwallowed above 
thirty Years before; which, probably, ſtuckin ſome 
folding of a Gut, or a Cavern, or Cell of the Co- 
jon, increaſing its Dimenſions by the Adheſion of 
new Matter, till (no one knoweth how) it tumbled 
down to the Rectum, and 1 drew it forth. But how 
the Surface became petrify'd, and ſo uneven, and 
varniſh'd over with a black ſmooth Matter, is to 
me a Wonder. 


4 BETORE I broke it, I thought it might be a 
ne NCall-Stone, (tho' ſhe never had the Jaundice) 
l. having lately ſeen a Gentlewoman, almoſt dead in 


that Diſeaſe relieved by the Evacuation of one, 
almoſt as big as a Pullet's Egg, and another from a 
Ilan, as big as a Nutmeg. Both followed (tho' 
th Neoſtive before) with a Lask, diſcharging prodigious 
ſo {Quantities of Choler. The Authors are innume- 
4 MWrable, that mention this latter Sort, though I meet 
re, ("one ſo great, Vide La. Riverius Obſ. ab Henrico 
$a Rfeo com. obſ. 4. Tho. Bartholin Acta Med. A. 1, 
x. 2. % 100. J. Fernelius lib. 6. de part. Morb. & 
as O mpt. 7. Skenckins, Obſ. Med. Sennertus, &c. But 
ed New ſpeak of any, that appear generated in the 
a3 Cuts, Vide Miſcel. Curioſa uol 6. ob. 20. 
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TRAA lately died, in Cornwall, à Woman ot 
about 154 Years of Age; 1 have employ d 4 Friend 


to give me a particular Account of her Manner ot 
living, Ec. which 1 will not fail to tranſmit to 
your Hands. es 
HRE was lately, alſo, an Ewe kill'd, that had 
a full grown Lamb lapp'd _ the Omentum, 2. 
mong the Guts, without the Womb; queſtionleſ 
it was a Conception in tuba Fallopiana, which, 
when growing big, broke forth into the Bowel; 
But that the Pedunculus ſhould hold, and when 
the Placenta was faſtened, is ſtrange : In the fur. 
dus uteri, it cou'd not be, and if any where elſe, 
how was the nutritious Juices, Sc. conveyed to it 
It was ſeparated from the Uters, and the Bowel, 
thrown away before I knew it, ſo that I could not 
make that Examination: This Accident is not { 
new, but that Inſtances of the like are given by 
Monſ. Bayle, Mr. Blegny, de Graeff, Elſchotins, 
Riolanus, Rheynhuſe, &c. 6 , 
ACI I p was lately heard, by ſeveral People, f 
to cry in its Mother's Womb, ſome Days before the n 
Birth ; do not Children then breathe by the 
Lungs, before they are born? 0 
I find ſuch another Relation (if not the ſame) 
of a Lamb in the Omentum, told by Mr. Lounge, 2. 
in the Phil. Tranſ. Numb. 323. | I 
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t Ob/ervata. quedam Anatomica in Veſper- 


4tilioge di ſecto 22 die Sept. 1682. Per T. 
Molyneux, M. D. Dublinij. int 


XTERNAM hujus animalis figuram verbis 
JL. deſcribere, ſupervacaneum fore exiſtimavi, 
utpote cum in hiſce noſtris regionibus adeo fre- 
quens occurrat Veſpertilio, ut cuique volenti, eum 
vivum intueri, facillime obtigit ; vel ſaltem omni- 
bus conceditur, ut illius vivam aſpiciant delinea- 
tionem, cum apud tot varios autores de ani- 
malibus ſcribentes, hoc accurate depictum inve- 
nire liceat. Iis igitur omnibus omiſſis, quæ alii de 
— hoc volanti jamdudum tradiderunt, 
ſolummodo hic notabimus quædam hactenus neg- 
lecta & inobſervata quæ in illius diſſectione nobis 
videre contigit. 1 VISITS 25 gent; 
Et primo Penis in conſpectum venit, inſignis 
quidem magnitudinis, habito reſpectu ad exiguum 
animalis corpuſculum; in eo Oſſiculum hujus 
ple, figuræ (I.) æmulum delituit, officulum in Mu- 
the rino pene contentum longitudine duplo ſuperans. 
the Teſticulos habuit ſatis amplos, extra abdominis 
cavitatem prominentes. | | 
me) Veſiculæ Seminales, ex utroque latere Veſice Uri- 
ge zariæ ſitæ, ſemine mirum in modum turgidæ con- 
ſpiciuntur, Phaſeoli magnitudinem æquantes. 
LoNGTITVu DO omnium Iunteſtinorum, ſcilicet 
A \. ry loro uſque ad anum vixdum 6. pollices æqua- 
bat; at in Mure diſſecto (cujus ſimilitudinem ex 
omni animalium genere maxime pre fe fert.) Inte- 
ſtinorum circuitus 21 pollices ſuperavit, nulli 
habita ratione illius appendicis inteſtinum Cæcum 
dictæ, quo omnino caret Veſpertilio; cujus In- 
teſtinorum brevitatem, notabi lem levitatis gratia, 
Natur conſtitutam eſſe opinor, quæ ab hoc 
Quadrupede, per aerem volitare deſtinato, quic- 
)b/er quid eſſet oneri provide deſumpſit. 


Ven- 
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Ventriculus, Lien & Renes iiſdem partibus in 
Mure omnino perſimiles ſunt ; at Hepar & Put- 
mones in duos duntaxat lobos dividuntur. 

PENITUS mortua animale Cor motum ſuum, 

viz. Syſtolen & Diaſtolen, amplius hore ſpatio 
peragebat. 
Oculi inſigni convexitate donantur; eos autem 
in hunc finem ita fabricatos ſuſpicor, ſcilicet ut in 
tenebris videant; quippe per ſolam noctem & opa- 
ca crepuſcula prædam ſuam (Muſcas ſcil.) animal 
hoc inſectatur, quas inter volandum Hirundinis 
ad inſtar captat. 8 

Blaſius in ſua Anatome diverſorum animalium, 
ubi de Veſpertilione loquitur, hanc controverſiam 
inter quoſdam Medicos natam, meminit; ſcil. an 
Caudam habeat ; ſed de re ipſis ſenſibus adeo evi- 
denti ortam eſſe contentionem magnopere admiror, 
quippe æque bene diſputaſſent, an Mus Caudam 
habeat, cum in eo non magis manifeſtam of/is Coc- 
cygis produtFionem (que in omni animale Cauda 
nominatur) quam in Veſpertilione aſpicere liceat. 

Ax T MAIL eſt Viviparum, & nihil commune 
ullæ Volucrum ſpeciei poſſidet, exceptis alis & 
robore Muſculorum pettoralium alas moventium ; 
quippe nec Bipes eſt, nec Pennatum, nec Roſtra- 
tum, c. ſicut omnia volantium genera : quamo- 
brem a Clariſſimo Willughbeo, in ſuo pereleganti 
libro de Avibus, inter Aves nequaquam numeratur, 
licet alii ſcriptores Veſpertilionem inter eos collo- 
care haud dubitaverint. 

Du x in vivis eſſet animal, in Pixide lignea in. 
carceratum per ſpatium quatuordecem dierum af 
ſervabam, quo tempore Muſcos ex omni genere & 


Araneas avide comedebat: * Corporis autem &. 
{11s 


— 


r 


— 


* have ſeen him in this Poſture aſleep, above forty ſet 
Times. 


| 
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tus (quem ſemper eligebat quoties ſomnum cape- 
ret) fingulare quid & inſolitum videtur; qui 
ſpreto molli gramine in fundo ſuæ Caveæ fab 
ſirato, pixidis lateri adhæreret, & poſterioribus 
ſuis partibus directe elevatis, anterioribus autem 
& Capite perpendiculariter deorſum poſitis, ſuſ- 
penſus ſemper quieſceret: in hac autem inſolita 

ſitura corpus ſuum ſuſtentaret poſteriorum pedum 
— quorum uterque quinque digitis, acu- 
tiſſimis unguibus armatis, inſtructus eſt, & ab his 
ligneæ pixidis lateri infixis, pondus totius Corporis 
tuto dependebat; anteriores autem pedes, unico 
tantum digito inſtructi, ad illius ſuſtentationem 
in hoc ſitu nequaquam contulerunt. 

Sx quis hujus animalis Ofiologiam cupiat, con- 
ſulat Cap. 26. Partis Secundæ Anatomiæ Blaſianæ 
variorum Animalium, & Tabulam 41. ubi Veſ- 
pertilionis Sceleron & Effigiem videre lice t. 
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The Rule of Falſe Poſition, in Dec. 1682. 


M UL T1PL v the Poſition by the alternate Errors, 
and if the Errors be of the ſame Kind, divide the 
Difference of the Products, by the Difference of the Er- 
rors; but if they be of divers Kinds, the Sum, by the Sum: 
And the Quotient, ſhall give the Number ſought. 
Fox Demonſtration, what Number is that, which be- 
ing multi ply'd by B 3 will produce the Plane B A 30. 
Poſitions. Poſitions. 
Let it be A- C τ 6 Let it be A - D = 8 
into B BA - BC SIS into BBA — BD = 24 
- 42 8. 
323. 
C24. 
D ='3. 


| BA = 30. 
The Errors therefore are. 
Firſt Error. BAplane—BA-+BC= 12. 
Second Error. BA plane —=BA + BD =6. 


The Leſs ſubſtracted out of the Greater, there remains, 


BC — BD 6 the Difference of the Errors. 


Which being multiply'd into their altern Errors, the Pro- 
ducts will be as follows. 


BY C Defe&t BD Defect 


3 1 
BCA—BCD=® Hr = 36 
And Subſtraction a-%, BCA - BDA 60 
gain being made JA 5 6 


B 
Again. Data BA queritur A. 
Sit A—C Sit A— D 
3 


BA pl. BA+ B C minus. BA 
1 
B 


pl. — 
Ergo Errores + B C & + B 
BCA—BCD min, 


8 
FBDC 


— 
— 
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Of Falſe Poſition. 


Pol. MEN Poſ. A＋ C 


Errors E 
P 
Cre 
AD+CD=AE+BE 
AD—AE =AD—AE 
_AD—AE_ A 
Da > 


As the Difference of the Errors to the firſt Er- 
ror, ſo is the Difference of the Poſitions to a Num- 
ber, which, contrary tothe Sign of the firſt Error, 
being added or ſubſtracted to or from the firſt Po- 
ſition, gives the true Poſition. 

Wu x the Errors have different Signs, their 
Sum is their Difference. 

TAE Reaſon of the Proportion betwixt the two 
Errors of Poſition, is, becauſe the Numbers added 
or ſubſtracted, and apply d to the one Term of 
Proportion, are proportionate to the Numbers 
added or ſubſtracted, and apply d to the other 
Term, becauſe two Numbers, apply d or divided 
by the ſame Number, continue the ſame Propor- 
tion. Likewiſe, if you add or ſubſtract like propor- 
tional Parts, the Sums or Differences. will be in 
the ſame Proportian. 

As the Error of the firſt Poſition to the Error 
of the ſecond Poſition, ſo is the Error of the firſt 
Operation, to the Error of the ſecond Operation, 
But the Rectangle of the Means, is equal to 
the Rectangle of the Extreams. Subſtract the 
one, from a Number containing the other, and 
you leave the true ; only in greater Products con- 
tain'd ſo many Times, as the Difference of the leſſer 
Error of Operation is to the greater Error of O- 
peration, becauſe the leſſer Error could not take 

G 3 away 
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away ſo many Truths as the greater Error had 
made in the greater Product. 


From BA From BA 
Take BA - BC Take BA - BD 


Remains AHA EHU Remains BA—BA+BD 
The Difference BC — D B 
p—_— 


” BAS - A-C 
BC n 
BCA BUB FDA- BCD 

Subſtract BBA B 722 hei o 
Remains the Dif. BCA — BOD. {nn RF ws + 
Divide it by —= che FE Pofition 
BGB de 
31413 If! eien 


Dy. 


a Px A * x " 1 
n r 
NR 


— 


: „„ nl dE, 
= & — — hw 
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(87) 
Dr. Hook of Earths, Salts, &c. 


Maxcn, 14, 168;. 


H E Nature of Clays, Stones, Limes, Oc. 
being diſcourſed, I mention'd the Sorts of 


stone which were here call'd Freeſtone, viz. ſuch 
Jas could be ſaw'd with a tooth'd Saw, ſuch as 
cone, Rigate, Burford, Ketten, Ec. That Stones 
$ were of two Natures, one bituminous, or ſul- 
| Glaſs, vitrify or diſſolve, and moulder with the 
| Rain, Air, and Froſt. That both theſe Sorts are 


phureous, the other ſaline and watery ; the ſul- 
phureous would calcine into Lime, the ſaline make 


often found in the ſame Portland-Stone one Part 


| whereof will moulder, the other harden with 


the Air. That Loam is a Mixture of various Sorts 
of Clays and Sands, and may be ſeparated by waſh- 
ing. That ſuch a Material is uſually choſen for 
Brick-Earth, as being moſt eaſily ſoftened and tam- 
per d for moulding, and moſt eaſily and ſpeedily 
dry'd for burning, and moſt eaſily burnt ; to make 
it yet more eaſy for burning, tis uſually dry, and ex- 
poſed to the Winter Rains and Froſts, for mellow- 
ing againſt the Spring. That the fineſt Clay 
would make the beſt Bricks, were it not for the 
more than ordinary Labour and Charge in waſh- 
ing, working, moulding, drying, baking, as is 
evident in Pottery, and Tiles, and eſpecially in 
the Roman Bricks, which are ſome of them of ſo 
fine an Earth, ſo well moulded, and ſo tho- 
roughly burnt, as to laſt even to this Day, as in- 
tire and perfect as when firſt made, in all proba- 
lility. That hungry Clay was hardeſt and beſt to 
endure the Fire without melting, but ſaline, and 
fine Clays, were moſt apt to vitrify : And thence the 
throwing in of three or four Shovels of Salt into 

| G 4 4 
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a Pot Furnace when hot, made all the Pots in the 
10 


Furnace to be glaz d. That China was ſuch an 
Earth, as was very difficult to be vitrify'd. | 
| ConCERNING Salts, and other volatile and 
fix'd Bodies, I mention'd, that there were two 
Sorts, one that was homogenous to the Air, and 
would be diffolved into it. This was call'd Volatile; 
the other heterogeneous, and would not at all be 
ſo diſſolved and mixed with it; and theſe were 
call'd Fixed. Of the Volatile, there are various 
Sorts, which will be diſſolv'd into the Air, by dif- 
fering Degrees of Heat. Spirit of Wine, or ſuch 
other fermented Spirits, Camphire, the odorous 
Gums of Flowers, and Herbs, will be diſſolv'd into 
the Air with a ſmall Degree of Heat; other Bodies 
more difficultly, and require a ſtronger and ſtronger 
Heat, -as they are more and more Red ; fo ſome 
Salts and Gums, Ec, will not riſe at all: And theſe 
are call'd fixed Bodies, er Alcaly Salts. Of theſe 
which are diffolv'd into the Air, ſome are taſted 
as it were, by the Noſe, others not in the ſame 
Manner as in Tinctures made in Waters; ſome, 
whereof the Tongue does taſte, others not. 
ConcterniNG the Oxford Trial by blue 
Starch, which they affirm'd would turn red, with 
Acids, I faid *twas impoſſible, Smalt being Glaſs, 
but it muſt be Litmns, or Indico : But moſt like- 
ly Litmzs ; being a clear, blue Tincture; but In- 
dich, a thick Precipitation. I 
T N Experiment was very conſiderable, though 
plain, giving a further Explanation of Gravity, by 
making a large Glaſs vibrate, with a Viol Bow: By 
which Vibration, a certain Undulation is plainly ſeen 
to dart out from all ſuch Places where the Glaſs 
vibrates. And it was very plainly viſible, that the 
Water, and Bodies in it, did move towards every 
ſuch vibrating Part, and from every other Part 
that was at reſt. ip F 


(%) 


| Dr. Hoo k's Experiments of the floating of 
__ Lead, &c. July 4, 16833. 


ö WI DNESDAY, June 2, 1683, I ſhew'd two 

| Experiments to the Society, which ſuc-- 
ceeded; of which I gave an Account, Medneſday, 
July 4, 1683, as follows. | © WH 
Of the floating of unmelted Metal, upon the ſame 
melted, with the Cauſe. 


I. THERE was melted, in a Crucible, about a 
Pound and half of Sheet Lead, and whilſt it re- 
main'd -melted, ſeveral ſmall Pieces of the ſame 
Lead were gently one by one, by the Help of a 
Forceps, laid upon the clear and bright Surface 
thereof (the Scum and Litharge being firſt re- 
moved) and it was found that they all ſwam upon 
it, and did not fink to the Bottom ; but if they 
were all cover'd or plung'd under the Surface, they 
would not riſe again, but fink rq the Bottom, and 
ſoon be melted. 

TxxE Occaſion of the Experiment, was a Sug- 
geſtion, that Lead, when it concreted, did (as Wa- 
ter when it congeals to Ice) ſettle itſelf into a more 
rarify'd Texture, than when fluid; by which 
Means, it became lighter than the melted Lead, and 
ſo ſwam at the Top of it. But though the Effect | 
were anſwerable to the Aſſertion, yet the Cauſe, | 
aſſign'd, was falſe ; for it was very evident, that 
the Reaſon of its ſwimming, was much the ſame 
with that of the ſwimming of a Needle, or of | 
Water-Spiders, and many other Inſects upon the | 
Surface of the Water ; namely, a Coherence of the | 
Air to the Surface of the ſwimming Body ; which | 
Coherence of the Air does depreſs and remove a 
greater Part of the Fluid, Lead, or Water, * 
Dr. . . f the 
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the meer Bulk of the Body itſelfwould do; which, 
in both theſe Caſes, is very evident; and was, in 
theſe Trials, very remarkable; for the Surface of | 
the Lead did plainly bend and fink below its Le. 
vel, with a Roundneſs where the Piece of Lead 
lay; which bending of the Surface, was made 
the greater by a thin Plate, or Skin of Li 
tharge : which the Air does preſently make upon 
melted Lead, ſo ſoon as ever a former is remoy'( 
or ſcummed off. | 


Of the Condenſation of Air by Water. 


IL TAE xt was ſtuck into the Side of:? 
Piece of wooden Pipe,for conveying Water, a {mal 
cylindrical Pipe of Glaſs, about a Foot long, and 
ſomewhat better than half an Inch in Diameter; 
one End of which Pipe was hermetically ſeal'd, 
but the other End was open, and communicated 
with the Cavity of the wooden Pipe, by means 0 
a ſmall Hole bor'd in the Side of that wooden 
Pipe, into which the open End of the Glaſs Pipe 
was thruſt hard, having a little Linnen Rag wrappet 
about it, as is uſual for Taps put into the End of 
Barrel, or other Veſſel. Then [there being about 
Foot of Air left in the Glaſs Pipe) Water was 
forc'd into the wooden Fipe by a ſmall Force- 
Pump; and it was plainly to be ſeen, that as the 
Water was more and more ſtrongly forc'd into 
the wooden Pipe, the Air left in the Glaſs Pipe 
by the Water that enter'd into it by the aforeſaid 
Hole, was condenſed into a leſſer and leſſer Room; 
ſo that hereby, the true Degree of the Preſſure 0 
the Water could be eaſily found and meaſured; 
which was conceiv'd to be an Experiment, or In- 
ſtrument of great Uſe for Water-Works, becauſe|b 
means hereof, the Force of Water, in any Pipe, 


might preſently be known ; namely, both * | 
what 
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| hat Height it deſcended, and to what Height it 


: 

ould there again riſe. The Rule of doing which, 
) 

N 


Is the next Day, to be brought in. 


— 


—_ — 


,. Hoof two Experiments, ſhewing the 
g Preſſure of Water in Pipes, and how to 
8 meaſure it. Alſo the Expanſion of melted 
8 Metals, made before the Royal Society, 


F 


July 4, 1683. 


q Ur y the 4th, 1683. I read the Accounts 

ot the two Experiments made Juue 27 ; and 

ewiſe further explain'd the Uſes of them, by 

diſcourſes in other Particulars, namely, that the 
cond Experiment was of great Uſe for the trying 

te Strength of Pipes, for Conveyance of Water. 

y which Means, I have examined ſeveral Sorts of 
then and other Pipes and Cements, and have 

und that earthen Pipes, made of a Material 

ly, as hard as Houſe-Tiles, would endure the 

reflure of 100 Foot of Water; that the Uſe of 
e other Experiment, was chiefly luciferous, 

amely, to ſhew the Nature of Fluids and Con- 

uity, of which I ſhould ſhortly have Occaſion to 

(courſe more at large. 

TEN I produced and read the Rule, accord- 

g to which the Preſſure of the Water, in any 


pe, ide, might, by means of a Trial with the former 
2d MWitrument, be calculated and reduced to certain 
m; leaſure in Feet and Inches. The Means of per- 
e of ming, I ſhew'd, were principally two, firſt Arith- 
red; {W*tically, and ſecondly, Mechanically. 

In THz Arithmetical Rule was this; that the 


ength of the Cylinder. of the Air in the Pipe, be- 
re 1t was preſs'd upon by the Water in the Pipe, 
ould be compared to the Length of the Cylinder 

I of 
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of the ſame Ait, when compreſs'd by the Water 
of the Pipe, and the Difference noted ; namely, 
the Length of the Cylinder of Water thruſt into 
the Pipe, by the Preſſure. Then to reſolve thi 
Proportion. As the Length of the Cylinder of 
Water thus compreſs'd, is to the Length of th; 
Cylinder of Water ſo thruſt in; ſo the Height d 
the Standard of Water, at the Time of Trial, t 
the Height of the Cylinder of Water preſſing in tht 
Pipe, which is equal to the Height to which th: 
Water of that Pipe, ſo preſs'd, will aſcend abo 
the Surface of the Water in the ſmall Pipe. 
Tur Height of the Standard of Water, at th: 
Time of Trial, is cafily known by the Height d 
the Mercurial Standard at that Time; which, b. 
ing now grown very common and uſeful, is alma 
every where to be met with, and may otherwil 
be eaſily fupply'd ; for as the Weight of 'Wate, 
to the eight of Quickſilver, ſo the Mercuri 
Standard, to the Height of the Water Standard 
TE Weight of Water, to that of Mercury, i 
by many Trials found to be near as 1000 ti 
13593, or as 1 to 15, according to his Accour 


following Numb. - - < - 
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'T ue Geometrical, or Mechanical Way, was 
this. Upon a Table, or Plane 
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draw a Line, as BAC ; then croſs it at 
Right Angles, with another Right Line, as 
D A E, then divide A B, into thirty-ſix 
Parts, and continue the ſame Diviſion, from 
A towards C, ſo far as you have Occaſion of 
Foot Heights of Preſſure ; as ſuppoſe to 9 ; 

| then 
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then ſubdivide one of theſe Parts, ly ing nen 
to A into twelve equal Parts. 'Then knowing th: 
preſent Water Standard, count, from A towards 3. 
ſo many Parts and Duodecimals, as it is then Feet 
and Inches: Croſs the Line, at that Point at Right 
Angles, with another Line, as & H, and from 6, 
ſet off the Length of the Cylinder of Air in you 
Glaſs, before Compreſſion ; then ſet off the Length 
of the additional Cylinder of Water, from A to- 
wards D, as ſuppoſe to E, and laying a Rule 6 
ver the Points H and FE, ſee where it croſſeth th: 
Line A C, as at I, then count the Parts and Duo- 
decimals from A, and that ſhall give the Preffur: 
or additional Height of the Water, above the Le. 
vel of the Water in your Water Poiſer in Feet and 
Inches : 'The Reaſon of all which depends upon 
the reciprocal Proportion of the Strengths of Ait 
to the Extenſions thereof. | 
THe ſecond Experiment, was made, to ſhew 1 
Way,how to find the true and comparative Expan- 
ſion of any Metal, when melted, and ſo to com- 
pare it both with the Expanſion of the ſame Metal, 
when ſolid, and likewiſe with the Expanſion d 
any other, either fluid or ſolid Body. An accu- 
rate Account of which is neceſſary, to compleat 
a Hiſtory of Expanſion or Gravitation. The Me. 
thod of trying it was, by having a Veſſel full d 
melted Lead, and alſo a ſolid Body of Iron to be 
ſunk into it; this ſolid Piece of Iron was about 
I + Inch Cubical, and into it, was faſtened a very 
ſmall Wire of Iron, big enough to thruſt it under 
the Surface of the melted Lead, and make it fink 
therein, (for, of itſelf, it ſwam upon the Lead, 4s 
Wood upon Water). This Wire was faſtened per- 
pendicularly, under a Scale, and ſo much Weight 
put into the Scale as ſerved to make it fink unde! 
the Surface of the Lead ; then taking it out ofthe 
Lead, and ſeeing by the additional Weights, put 
in 
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into the other Scale, to counterpoiſe it, firſt in the 
Air, then in Water, or any other Liquor, the 
comparative Weight of each of them was eaſily diſ- 
coverable. | 

THe Reaſon of the making of which Experi- 
ment was, to hint the Neceſſity there is, in all 
Experiments fit to be made Uſe of for any Philoſo- 
phical Theories, of 3 them to a Certainty 
of Quantity; without which, no certain and un- 
queſtionable Concluſion can be made. Now tho? 
a certain Standard of Weight, Meaſure, Expan- 
fon, Power, Motion, &c. be not made Uſe of; 
yet if ſome one determinate Meaſure for each of 
them be pitched upon, *twill be enough to make 
de comparative Trials uſeful; though it were to 
be wiſh'd, that ſome univerſal, natural Standard 
of Meaſure for all Things were found out, thoſe 
that have hitherto been thought of, having been 
doubted of, as to their Univerſality and Certainty, 
at all Places and in all Times. 


Not knowing when the following Experiments 
were made, I inſert them after the foregoing, by 
reaſon of ſome Congruity between them. 


W. DrR Ha vx: 
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An Account of ſome Trials for the finding out 
the Preſſure of the Parts of Water on: 
upon another; and the elaſtical Power of 
the Air. 


T' OR the making theſe Experiments, there 
I was prepar'd a long Tube of Glaſs, ſeal'd 
at one End, and being erected perpendicu- 
larly, with the ſeal'd End downwards, it was 
fll'd with Water, and fo faſtened againſt the 
Side of a Wall; then there was taken another 
{ſmall Tube of Glaſs, very even drawn, and 
ſmall enough to be let down within the forme! 
Tube; this Tube was 12 Inches long, and 
was ſeal'd at one End, and divided into In-! 
ches, Halfs, and Quarters ; then, to the open Ml ! 
End of this Tube, was hung a ſmall, long il © 
Plummet of Lead, which would eaſily flip down t 

E 

E 


to the Bottom of the longer 'Tube, and dray 
down the ſmall Pipe with it ; both which were 
gently ſo let down by a ſmall Thread, as the © 
Experiment requir'd, which afforded theſe Ob- ſe 
ſervations. The Pipe, when the lower and 2! 
open End firſt touch'd the Water, being ful m 
with Air, not heated by the touching the th 
Pipe with a warm Hand, or otherwiſe, was ob- de 
ſerv'd by Degrees, as it deſcended, to be ini "! 
part fill'd with Water, and ſo much the more by Pr 
how much the deeper it deſcended. And ob- 8": 
ſerving the Degrees of Condenſation of Air in thei of 
Pipe produced at ſeveral Depths, we found then 
to be theſe. At Greſham College, the 24 hal 


Inches of Air loſt one half Inch of its Extenſion 
| ; ö 


2 
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at 2 Halfs at 3 Halfs at 4 Halfs 
at which is therefore a 5th Part of a Cy- 
linder of Water able to counter-balance the Preſ- 
ſure of the Air. The whole therefore may hypo- 
thetically be judg'd to be 

I Ip, fince that, erect a Tube ſome 13 Foot 
high ; and fitting all Things as in the former Ex- 
periment, I collected this Table A, whoſe firſt 
Row of Numbers ſhews the equal Spaces into which 
the Air was extended ; and the laſt 
ſhews the Height of the Water above A 
the under Surface of the Air. Since 
that, in the ſame Tube ſtanding in the 48 oo, 
{ame Place, I reiterated the Experi- 47 o086*- 
ment, and collected this following 46 17 
Table B. | 45 27 

AL L which three B 44 36, 
Tables, being ſo diffe- 43 45 
rent one from another, 24 do 42 38 
may ſeem to overthrow 23 ty at ot 
each other, and the Cer- 22 31 40 80 
tainty of this Kind of 21 5 
Experiment in general. 20 76 38 IOF« 
But as I cannot vindi- 19 1017 37 117 
cate the Trials from 18 127 36 130; 
ſome Errors (it being 17% 142 
almoſt impoſſible to 
make theſe Kind of Trials ſo accurate, that 
there ſhall be no Miſtake committed) ſo neither 
do I believe, that theſe ſeeming Contrarieties do 
wholly proceed from the Unaccurateneſs in the 
Proceſs. For ſince the Air is ſometimes under a 
greater, and ſometimes a leſs Preſſure, the Degrees 
of Force, requiſite to promote the Condenſation 
further, muſt neceſſarily be differing. 

AND hence by the firſt Table, I judge the 
Height of a Cylinder of Water, able to balance 
the Preſſure of the Air, when that Experiment was 
made, 
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made to be by the Second Experiment 
I judge the counter- balancing Pillar, then to be 
between 390 and 400 Inches, or near about 33 
Foot; by the third, I gueſs it to be about 382 
Inches, or near about 32 Foot. 'This Experi- 
ment therefore, it accurately made, at ſeveral Sea- 
ſons and Times of the Year, may afford us a very 
ealy Way of knowing the breſſtre of the Air at 
that Time, and this more accurately and nicely, 
than can be perform'd with Mercury the ordinary 
Way. For whereas the Shortening and In- 
creaſe of the Mercurial Cylinder, is at moſt not 
above 2 or 3 Inches, in this Experiment, the aque-, 
ous Cylinder will change fourteen times as much. 

NExrT, this Experiment may help us to gueſs 
at the Preſſure of the Sea Water againſt the Air, 
let down to the Bottom of it in a diving Engine, 
by knowing the Proportion between the Gravity 
of ſalt and freſh Water. But it were very de- 
firable thatſuch, as have theOpportunity of makin 
Trials at Sea, would be diligent in it. For —. 
there ſeems to be no Doubt, but that Water pro- 
portionably preſſeth according to its perpendiculat 
Height; yet it is not eaſy to predict, how much 
it may vary from that Hypotheſis ; which Devi- 
ation may be cauſed, either from the extreme 
Coldat the Bottom of the Sea, which may weaken 
the Spring of the Air, or from the differing Gra- 
vity of the upper and lower Parts of ſalt Water; 
or from ſomewhat elſe, whereof we may be yet ig- 
norant. Now for the more accurate making ot 
theſe Trials, Ithink it were very requiſite to * 
ſome ſuch Engine as this. 

TAE a good ſtrong Glaſs Bottle, that wil 
hold about a Gallon; and let there be fitted to it 
a handſome Screw Cover of Braſs, and ſhap'dl ik 
thoſe Covers that are uſually put upon Chirurgeon 


Bottles, that are made of Pewter. Let the Cove! 
| s 
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be very well cemented on, and the Screw be made 
to go very cloſe through the Top of this Cover ; 
let there be made ſeveral very ſmall Holes with a 
Needle Drill, then hang a good Weight under the 
Bottle, and let it down with this Cover up- 
moſt, for by this Means, by drawing it up from 
ſeveral Depths, and weighing the Quantities of 
Water it brings up, it will be eaſy to know the 
Weight of the incumbent Column of Water. 

Tux might be many other 
Ways, but this I take to be the 
moſt cheap, eaſy, and certain of 
any ; nor is there any Danger of 
breaking the Bottle, either inward 
or outward ; for as the Bottle de- 
ſcends, the Water ruſhes in, and as 
it is drawn up, the Air goes out. 


The following Experiments are here inſerted, by 
reaſon of their Congruity with the foregoing. 


WTIIIIAM DERHA RI. 


HB More 
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More Experiments of Preſſure, 


1 HER was taken a Glaſs Tube A B C, (Eig. I.) 
1 about 23 Inches long, and near of an Inch 
over; this was cloſe ſeal'd up at one End A, and 
the other End B was drawn into a very ſmall Pipe 
C, and bended according to the Shape in the Fi. 


gure. 'This Pipe was found to weigh 176 3143 


/ 
A 
or 874 Grains, being fill'd with ſalt Water, and f 
the Outſide wiped dry (which was conſtantly A 
done in all the ſubſequent Trials) it weighed A 
At 
At 
At 
At 


4 255 + 1037. or 2140 Grains, whence if wededud 


the Weight of the Pipe 87/4, we have 1266 Grain 
for the Weight of the Water that fill 'd the Pipe. 'T hi 
Glaſs Tube being faſten'd to a Line, to the End 
of which was hang'd a Plummet of. Lead, to make 
it ſink ; 'twas fitted ſo as to be let down perpen- 
dicularly into the Water with the ſeal'd End 4 
foremoſt, by which Means the ſmall Hole of the 
Pipe C was open downwards (that Hole being 
made purpoſely ſmall, that the Air could not ge! 
out at it whilſt the Water got in, nor the Water 
get in whilſt the Air was paſſing out.) 'Then thi: 
Glaſs was, for a ſhort 'Time, ſo held in the Wate!, 
that all 00 except the ſmall bended Pipe, wi 


.cover'd and inclos'd with the Water (which v1 
| 6: 
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obſery'd in every Trial, to the End that the Air» 
within the Pipe, might be well cooled) and be- 
ing let down to the Bottom, and there ſuffer'd to 
ſtay for a ſhort Space. Afterwards being drawn up, 
looſened from the Line, dried, and exactly 


weighed ; its Weight was found z—= 3+ 3 Grains 


or 1833 Grains; whence, deducting the Weight 
of the Tube 874, we have 959 Grains for the 
| Weight of the Water it brought up. 'The Place 
vas in the Channel to the North of Q#inborough, 
the Depth of the Water 16 Fathom and a Foot, 
| or 97 Foot, where we made the ſubſequent Tri- 
als which are rang'd in this Table. 


Top full 2140 — 874 2 1266 
At 97 Foot deep — 2 1833 874 = 959. 307 
At 97 Ft. deep — 2 1832 — 874 = 958. 308 
At8Fr.31n.—2Ft 1060 — 814 = 186. 1080 
At 16 Ft, 6In. — 2 Ft. 1257 — 874 = 383 . 883 
At 33 Ft. — 2 Ft. I500 — 874 = 626. 640 
At 66 Fr. 1737 — 874 = 863. 403 
At 66 1734 — 814 = 860. 406 
At 33 I Fromthe Mouth 1530 — 874 = 656. 610 
At 0 of the Tube 1296 — 874 422. 844 
At 8, 1131 — 874 = 257. 1009 


A Bu ND: E of Corks being knit up in a Hand- 
kerchief, and faſten'd to the Line at 33 Foot from 
the ſmall End of the Glaſs, the 'Tube was again 
let down to the ſame Depth, and the Corks, float- 
ing upon the Water, ſuſpended it at that Depth ; 
tor, a good while afterwards. Thendrawing up the 
Cylinder, by meaſuring, the Cylinder was found to 
have taken in juſt as much Water, as it had in the 
Maſt Trial, but the Weight of the Glaſs was not 
examin'd. Other Trials were made the next Day 


ich the ſame Glaſs Cylinder, vis. 
0 | H 3 
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At 8: Foot from the Top 1172 — 874 = 298. 
Juſt at high Water, the oF ater being at a ſtand. 
At 8; Foot 1131 — 874 = 257 
At 163 Foot 1300 — 874, = 426 
At 33 Foot 1510 — 874 = 636 
At 492 Foot 1635 —814 = 161 
At 66 Foot 1712 — 874 = 838 


Tux Trials did agree, by Meaſure, with ſome 
I had made in the Morning. TEA 

ANOTHER Trial was made of the laſt Experi- 
ment, becauſe it was done when the Water had 
ſome Current, and the String ſeem'd to ſtream a 
good Way from the Perpendicular ; to prevent 
which Inconvenience, the Boat was ſuffer'd to 
drive with the Current, by which Means, the Line 
ſeem'd to go down perpendicularly into the Wa- 
ter, So the Cane being pull'd up, after it had 
ſtaid ſome time at the Depth of 66 Foot, it weighd 
1719 — 874 845. At 82 Foot, and left to 
drive perpendicularly 1883 — 874 = 1009. 


——— 


— — — 


Wedneſday, March the 11th, in the After. 
noon, near the ſame Place, where the 
former Trials were made, there were madt 


— follawing Experiments of Compreſ- 
a. 


N To the Neck, or Mouth, of a common 
Quart Glaſs Bottle, was fitted a Valve, that 
opened inwards, and ſhut outwards ; this Bottle 
was ſo let down into the Water, that the Mouth 
went foremoſt, by which Means, the Water had, 
as the Bottle was ſinking, a free Paſſage into the 
| | - Bod) 


r . nt 
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Body of it, to compreſs the Air; but by the ſnutting 


of the Valve, when the Bottle was again drawn up, 
it was hinder'd from getting out. This Bottle, 
when empty, weigh'd 37, Ounces, and 24 Grains, 
or 18204 Grains; fill'd with ſalt Water, it weigh'd 
1$: Ounces and 3 Grains, or 37563 Grains; whence, 
taking the wi a of the Bottle 18204, we have 
19359 Grains, for the Weight of the Water, that 


fill'd the Bottle. This Bottle being let down 13z 


Fathoms by the Ship's Plumb Line, or $1 Foot, 
the Valve was ſo hard ſhut, when it was taken up 
again, that it was difficult to be thruſt open. 
Though when the ſmall! End, or Mouth, of the 
Bottle, was ſet upward, the Valve being made of 
Braſs, without Leather, was found to leak a little, 
by the hiſſing Noiſe the Air made at it. And when 
by a Knock, the Valve was beaten down, the Air 
made a Noiſe in ruſhing out like that of a Bottle of 
Ale when it flies; the Bottle, and the Water it 
brought up, weigh'd 65:4 Ounces, or 31656 
Grains ; whence, deducting the Weight of the 
Bottle 18204, we have 13452 Grains for the 
Weight of the Water. This Bottle was again let 
down to the Depth of 14 Fathom, or 84 Foot ; 
and, being drawn up, was found'to weigh, whilſt 
the compreſs'd Air remain'd in it, 65; Ounces, and. 
19 Grains, or 31279 Grains ; when the Air was let 
out, it loſt 21 Grains of its former Weight, counter- 
poiſing only 31258 Grains, which was ſuppos'd to 
proceed partly from the freeing of the compreſs'd 
Air, and partly from the Loſs of a little Water, 
that the violent Eruption of the Air had blown a- 
way ; from which laſt Sum, by deducting the 


Weight of the Bottle 18204, we have 13054 for 


the Weight of the Water. 


H 4 March 


—— me 


* 
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March the 13th, another Experiment was made 
with another Bottle of the ſame Faſhion, which 
empty, weigh'd 37zz Ounces and 12 Grains, or 
18162 Grains; fi I'd with ſalt Water to the Valve, 
it weigh'd /i: Ounces and 3 Grains, or 37353 
Grains; whence, deducting the Weight of the 
Bottle 18162, we have 19191 the Weight of the 
Water that fill'd it; this Bottle being let down 
8 Fathom, or 48 Foot, the Bottle, compreſs'd Air, 
and Water together, weigh'd 6014 Ounces and 
12 Grains, or 29142 Grains; the Air being let out 
ſoftly, which requir'd a long time, and the Bottle, 
and Water afterwards weigh'd, was found 
Grains lighter, vz. 29118 Grains; whence, deduct- 
ing the Bottle 18162, we have 10956 Grains for 
the Water. 'The Experiments are ranged together 
in this 'Table. 

T i & Bottle, with a bended Copper Pipe at 
the Top, being let down 8; Foot deep, brought 
up in it 4:3 Ounces, and 24 Grains of Water, the 
Bottle being weigh'd before-hand with a dead 
Weight, or counterpois'd ; the ſame Bottle, kept 
longer at the ſame Depth, brought up 875 Ounces 
and 25 Grains of Water ; the ſame Bottle, kept yet 
longer a great deal, brought up 97; Ounces and 
6 Grains; the Water that fill'd the Bottle, weigh'd 
416 Ounces and 24 Grains; which different Pro- 
portions of Water, taken in, we judg'd to proceed, 
either from the leaking of the Veſſel at the Screw, 
by which Means, the Water had a Paſſage into 
the Bottle below the Mouth of the bended Pipe, 
which would therefore ſerve for a, Vent-hole for 
the Air to get out at; or elſe that the Motion of 
the Top of the Water being a little uneven, 
the Freſſure upon the Bottle muſt conſequently 
alter, there being ſometimes a greater, ſometimes 
a ſhorter Pillar of the Water above it ; ſecondly, 
the Eottle itſelf was, by the cockling of * 

ome- 
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| ſometimes lifred hi gher, then depreſs'd lower, 
which did alſo alter the Height of the preſſing Pil- 
lar; whence, as the Preſſure was a little increas'd, 
the Water got in ; and, as it decreas'd, the Air 
got out ; and, being held a long while in that 
Poſture, many of thoſe Changes did very much 
augment the Quantity of Water within the Glaſs. 


Experiments of the Weight of Water. 


AWA ITE Glaſs Viol, made in the Manner 
deſcrib'd in 1 IT. with a ſmall ſhort Neck, 
was, by Trial, found to weigh, when empty, 14.25 
Grains ; when fill'd exactly full with ſalt Water, 
it weigh'd 5247 Grains; whence, deducting the 
Bottle 14.25, we have 3822 Grains, the Weight 
of the ſalt. Water. The ſame fill'd with freſh 
Water taken out of the Thames at Greenwich, a- 
bout low Water, weigh'd 5164; whence, de- 
ducting 1425, we have 3739, the Weight of that 
freſh Water. And weighing afterwards the Wa- 
ter, wherewith the Strong Ale at Margat is brew'd, 
we found it exactly the ſame with the Water 
taken up at Greenwich ; whence we conclude, the 
Proportion of theſe freſh Waters, to this ſalt, to 
be as 3739 to 3822 ; that is, near as 45 to 46. 


Trials of the Heat and Cold of the Water. 


A sEAL'n Thermometer was let down to the 
Bottom of the Water, at 16 Fathom and a Foot, 
ith the great Ball upwards, and the Stem down- 
ard, to the End that, if the Cold were extreme, 
t might have ſo far condenſed the Spirit of 
Vine, as to have admitted the Air to have got in 
ut of the Neck. And ſo by pulling it to the Top, 
e might have known the Cold at Bottom ; but 
ough the Thermometer was ſuffer'd to remain 

a 
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a long Time at that Depth, and were ſuddenly 
pull'd up, we could not find that it had any whit 
more condens'd the Spirit of Wine, than it was by 
keeping the ſame Thermometer a pretty while juſt 
under the Water, at the Top, when we judg'd the 
Temperature of this Water, both at the Top, in 
in the Middle, (for, by other Trials, we found the 
ſame at other Depths) and at the Bottom, to be 
all the ſame. 


| 

t 
N. B. The Infirument deſcrib'd in the Nuntiu . 
ad Abyſſum, much better for the Purpoſe than this 


R. W. 
Obſervations of Sound. 


BriNGs at a Place of the Thames, about four 
Miles above Graveſend, there happen'd to be ſhot 
off ſeveral ſma]l Pieces of Ordnance, by a Ship 
that was about half a Mile farther up the” River; 
the Multitudes of the Echoes of each of which 
Shots, made a Noiſe among the ſeveral Hills 
Woods, and Banks, on both Sides of us, juſt li 
Thunder. And could, they have been number 3. 
they would, queſtionleſs, have exceeded an Hundreqnd 
And having ſince had the Opportunity to obſeriFabc 
the Noiſe of Thunder, it ſeem'd to me to be der 
ducible partly from Echoes; which would yet ſeen 4. 
more probable, if we could, by any ExperimentWerte, 
find that the Clouds would rebound or echo Wind 
Sound. A Gun being afterwards ſhot off by t hic 
Veſſel we were in, when we were near the MoutWneg 
of the Thames, and ſeveral Ships being on this com 
that Side of us, we could very ſenſibly hear {Fic 
veral Echoes rebounded from them. ual 
le w 
Nen, 
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Dr. Hoo K's Contrivance of a very com- 
modious Windmill ; communicated to the 
Royal Society, July, IT, 168 3. 


UL v the 11th, I-read the preceding Diſcourſe 
and Accounts of the two Experiments ſhew'd 
on July the 4th; and further explain'd each of 
them by verbal Diſcourſes. Then I ſhew'd theſe 
two Experiments following, u hich I explain'd by 
Diſcourſes, ſomewhat in the following Manner. 


Tre Firſt, was the Module of a Windmill, in 
' Which were thoſe Particulars following conſidera- 
ble, not to be found in any other yet made uſe of. 


1. TRHAT it had no Need of any Houſe, but 
hat might be placed, either immediately upon 
he Ground, or under the Ground, according to 
he ſeveral Uſes to which it might be apply'd. 
hence follow'd, | | 
2. Tax the Houſe need not be any Impedi- 
nent to the Force of the Wind, which it uſually 
ac in all other Windmills. 
er(l 3. Thar it doth of itſelf turn to all Winds, 
aredWnd ſo needs not the Attendance, Watching, and 
ſer-Y.abour of Men to ſet it, which is neceſſary in o- 
\e defer Mills. | : 
- ſeen 4. T4 4 T the Vanes are contriv'd of the moſt 
mentMWerfe&t Form, to receive the whole Power of the 
ho ind, for the Cylinder thereof it is expoſed to: 
yy t Vhich is effected by the particular Slope of the 
ou anes thereof, whereby the Force of the Wind 
is comes equal upon every Part of the Vane, from 
ar Nie Center to the Tip, or Extremity thereof. An 
qual Progreſſion of Wind cauſing every Point of 
ie whole Vane to make an equal Arch of Rota- 
Won, or an equal Angle at the Axis. 


ut 
10t 
hin 
er; 
ich 
lille 
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5. Fox that it needeth not ſo big an Axis, nor 
fo ſtrong Vanes as other Mills, the greateſt 
Strength of this being in the Way of pulling, the 
other in the Way of thruſting ; and this being 
capable of being {trengthen'd by Ropes, like the 
Tackling of a Ship. 

6. Fo x the eaſy Way of producing a circular 
Motion below, without the Help of 'Trundles or 
Cog- wheels, which are both a great Impediment to 
its Motion, and do wear, and often need Repair. 

7. For the eaſy Way of communicating a re- 
ciprocating perpendicular Motion, which is uſually 
perform'd by the Help of Wheels. 

8. Fo x the Cheapneſs of it, there being ſo ma. 
ny Particulars not neceſſary to this, omitted, which i 
are uſually done in other Kinds, and not without 


Neceſſity. ö 


Ar T which Particulars conſider'd, it make th 
it to be the moſt plain, ſimple, cheap, and eaſy to fn 
be made and uſed, that has been yet made; and Hr 
yet the moſt powerful in its Effects, and the moſ WM: 
univerſally applicable to all Purpoſes ; (as grinding Meer 
bruiſing, beating, ſawing, pumping, placing Hirn 
twiſting, drawing, turning, lifting, Ec.) that can - 
be made of equal Bigneſs. * 


I have thought worth while, toinſert this Account 
of the Windmill (although ſcarcely intelligilig 
<without Figures, or a Module, which I never coi 
meet with) becauſe ſomebody, or other, may be 
fortunate to find the Module, or, by the Hints ben 
given, contrive a Windmill like this. 


W. Drexz na) 


Dt 
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Dr. Ho o, Contrivance to flop great 
Weights falling, July 11, 1683. 


18 HE ſecond Experiment was a very plain 
and eaſy Way, how to ſtay a Weight from 
falling, when the Rope, or Chain, by which it is 
drawn up or let down, ſhall chance to break. 
his was effected by a ſmall Arm extended out from 
the Top of the Weight to the Side, with a Hand, 
or Pipe, at the End thereof, which graſped, or in- 
cloſed, another Rope or Chain, extended from 
the Top to the Bottom ; which Hand, or Fipe, 
was ſo wide, as to lip freely upon the ſaid Rope, 
ſo long as the Weight was ſuſpended by its own 
Rope ; but ſo ſoon as that any way fail'd, the Hand 
graſped the Side Rope fall and hinder'd the 
Weight from deſcending to 
the Bottom. This was one of 
the plaineſt, eaſieſt, and moſt 
imple Ways of effecting this 
End, though the ſame may be 
effected divers other Ways, as 
Vo Mcertainly,which I have alſo con- 
triv'd. The explicating it, by 
a Scheme, makes it the more 
intelligible. I repreſents the 
Weight, 4 U the Arm, moving 
ith a Joint at e, upon the o- 
ther Part of it &, faſt into the 
Veight, ef repreſents the Rope, 


\ y y which the Weight is either drawn up or let 
own, faſten'd to the Elbow m ; by which Means 
he Wriſt, and Hand of the Arm, is kept at Right 

£4 Ingles with the Part faſt in the Weight, and fo 


Wic Hand lips freely upon the greater Rope g &, 
xtended from the Top to the Bottom, to which 
Wie Weight can deſcend ; 4 repreſents a Spring, by 

which, 
\ 


* 
{ 
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which, ſo ſoon as the Rope of the Weight, which 
holds by the Elbow c, fails, the Arm is extended 
ſtreight ; by which the Hand , preſently hold; 
faſt the Rope, or Chain G h, by being made ob- 
lique to the Perpendicular, and, ſo creeking the 
Rope, and ſo hinders it from falling ; as, by the 
Experiment ſhewn, plainly appear d. 

Trex Uſe of which Contrivance, though pol. 
ſibly it might, to ſome, ſeem very trivial and in- 
ſignificant, as ſeeming to be calculated for keep. 
ing a Clock, or Chime Weight, from falling, i 
not altogether ſo ſlight and fooliſh ; for even for 
that Uſe it may ſometime or other poſſibly fax 
100 Pound Expence, and the Lives of ſome Men 
But if apply'd, in general, for the hindering 
Weights to fall it may deſerve a ſomewhat better 
Value, and be found very conſiderable, ſince i 
may be very inſtrumental toſave many Mens Lives 
and much Charge, and great Inconveniences 
which do very often now, for the Want there|, 
happen. For whereas, in many Mines, the Met 
themſelves are often drawn up and let down it 
Buckets ; and generally the Ores, Stones, Waters 
and divers other Things, belonging to thol 
Works neceſſary for procuring Ores, or other Ms 
nerals, are ſo conveyed ; and upon the failing d 
the Rope, Chain, or other Part of the Engine, d 
often fall from Top to Bottom, and ſo are nd 
only daſhed in Pieces themſelves, but deſtroy, and 
do oftentimes irreparable Injury to Men, or whit 
elſe they meet with in their Fall. By this Means 
all ſuch Bodies are ſecured from the Fall, and ker 
hanging at the Place where they were when tf 


Rope brake, or other Part of the Engine fail T. 
and thereby the Bodies themſelves are preſerv d i. 
tire, and no other Harm done by their Fall. Th 115 

(7 


ſame Thing is applicable alſo to Men, aſcendin! 
or deſcending, by Ropes or Rope-Ladders, and 
Stones, Timber, or Materials for a high Tory 
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Dr. Hoo k's Way to take the Impreſſions of 
Medals, &c. imparted to the Royal So- 
ciety. Octob, 31, 1683. 


Av1NnGs been ſhewn, by Mr. Frazier, the 
Lf ) Impreſſions of ſeveral of the King of France's 
Medals, in a certain thin tranſparent Subſtance, 
much like Aſaſcovy Glaſs, but much more tough; 
on which, on the one Side, appear'd the perfect 
mpreſſion of the Medal, in Entag/io, or ſunk in; 
nd, on the oppoſite Side, the very Figure of the 
aid Medal in Baſſo Relievo, or ſwelling out. And, 
onſidering what Way this might be done, having 
ormerly taken off the Figure of certain Carvings, 
dy Glue, ſo as to be able to caſt them in Plaiſter 
pf Paris, or burnt Alabaſter ; upon making Trial 
ith a Glue made of Ict huocolla, difloly'd over a 
gentle Heat, in courſe Spirit of Wine, by lay- 
ng it upon a fair ſtamp'd Crown Piece, and ſuf- 
ering it to lie a conſiderable Time, till it was tho- 
ough dry, cold, and hard ; I found that it af- 
orded me the ſame Kind of Subſtance, both for 
oughneſs, Tranſparency, and Fitneſs, to receive 
d retain the Impreſſion of the Coin upon which 
was laid, as the Subſtance ſhew'd me, containin 
he Impreſſion of the French Medal. 'This I ſhew'd 
e Society, and explain'd to them the Way of 
ng it. And alſo related, that the ſame Im- 
reſons might be ſo taken with common Joyners 
Wlue ; but the Plate would not be ſo tough, nor 
WW tranſparent. 


1116 T x E Preſident mention'd, that there had been 
din certain Frenchman here in England, ſome time 


ice, who had certain tranſparent Plates like 

luſcovy Glaſs ; with which, he could eaſily copy 

ut any Picture or Print, by laying it upcn the 
I 


fame, 
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ſame, and writing upon it with Ink, as on Paper; 
the ſame being very tranſparent; and ſo cauſing 
the Print, on Which it was laid to appear very 
plain through it: And inquiring, whether I coul 
do the ſame, upon my affirming that I could, he 
deſir d that I would ſhew the Experiment of it a 
the next Meeting. 


N. B. Dr. Liſter mention'd the Way of contra6. 
ug Seals with Mouth-Glue. 


—_—— 


— 


Dr. Hook imparted to the Royal Society 
this Preparation, to copy any Picture, & 
Novemb. 7, 1683. 


PRODUCED a Plate, made according to th: 

preceding Defire ; which had the ſame Pro- 
perties with that which was made by the Freud 
Gentleman. This was very thin, and as tranſparent 
as Muſcovy Glaſs, or Selenitis. It was alſo toug), 
and would bear Ink as well as any Paper, and i 
was fit to make uſe of, for any Experiments fa 
drawing, or copying Pictures or Maps. Tit 
Manner of making it, I explain'd to the Society, u 
be thus. Firſt, I prepar'd a very thick Ciſe oi 
I:thuoceolla, well diffolv'd in Spirit of Wine, ei 
then clear'd from all its Rags and Foulneſs, | 
ſtraining it through a clean Cloth ; then taking 
Looking-Glaſs Plate, well ſmooth'd and poliſhrea 
I rubbed the ſame all over with a fine Rua: 
moiſtened a little with pure Sallad Oil; but fo: 
only to hinder the Subſtance that was to be pour! 
on it from ſticking to it, but not to make it folor: 
or uneven. Having ſo prepar'd theſe Things 
heated the Siſe, and, when again pretty cold, 
pour'd it upon the oiled Side of the Glaſs Pla 


4 
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and ſo taking the Plate, and inclining it this Way 
or that Way, till the whole Plate was cover'd by 
the Siſe, I laid the Plate horizontal, and ſuffer'd 
it to lie ſo till it was thoroughly dry. 


2 lu is 8 
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Dr. Hoo k's ſeveral Diſcourſes of Improve- 
ments of Scales, Beams, and other Inſtru- 
ments, for weighing Bodies more nicely ; 
and firſt, one to find any deſired Part of a 
Weight, or Bedy to be weigh'd. Dec. 5, 1683. 


PRO DVU c ED an Inſtrument for the ſpeedy and 
exact finding any deſir'd Part of any Weight 
given, whether Commenſurate, or Incommenſurate. 
The Inſtrument, (being only a Module, and to 
ſerve only for Explication and Experiment, and 
not for conſtant and continual Uſe) was a ſlender 
Fiſhing-Cane, ſtreightened very well, of about four 
Foot in Length, and tapering from one End to the 
other ; this Material I made uſe of upon a dou- 
ble Account; Firſt, for its Stiffneſs ; and, Second- 
5 for its Lightneſs, that I might, as near as poſ- 
ible, make it to be without Weight, and bend- 
ing, and ſo approach to, or repreſent, a mathe- 
matical Line. Now the Part, I propos'd to find, 
eing a Decimal, Centefimal, Milleſimal, or the 
We owers of the Decimal Frattions, I divided the Cane 
nto eleven equal Parts; at one of which, from the 
eater End, I, with a Needle, drew through 
WT 2 ſmall Silk Thread, by which I ſuſpended it; 
nd by adding Lead to the ſhorter End, I pois'd 
until it came to an Equilibrium, and ſo it hung 
orixontally. Then I made two Scales, with two 
dings, whoſe inner Edges were thin and ſharp, 
y which they might hang upon the Ends of the 
Wi20ntal, or equilibrated Cane, The Scale and 
I Ring, 
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Ring, for the greater and ſhorter End, was made 
ten times as heavy as the other Scale and Ring 
for the ſmaller and longer End. Theſe being thus 
prepar'd, I hung on the Se upon the greater or 
{horter End, at any Diſtance from the 'I hread : 
Then, hanging on the little Scale, upon the leſſer 
End, moving it nearer and farther from the ſuſ- 
pending String, till the Beam hung i» Equil:bric; 
the which became an Inſtrument for finding the 
Decimal, Centeſimal, or Milleſſimal Parts, or 
Fractions of any Weight given. Suppoſe a Pound 
be to be ſo divided; Fut the Pound into the great 
Scale, and then counterpoiſe it with Weight, as of 
Sand, Water, Minium, Cc. in the leſſer Scale; 
this ſhall be a tenth Part of a Pound: Remove the 
Pound, and put the Decimal Counterpoiſe in the 
greater Scale, then counterpoiſe this in the lefler, 
and this ſhall give a Centeſme ofa Pound: Remove 
the Decimal, and put the Centeſine in the Greater, 
and the Counterpoiſe to it inthe Leſs, ſhall give the 
milleſimal Part of a Pound, and ſo onward for the 
ten thouſanth, hundred thouſandth, or thouſand 
thouſandth Part of a Found; which, this Way, 
may be moſt exactly found and determin'd : And 
the like for any other aſſignable Part whatſoever ad 
commenſurate, or incommenſurate Proportion, to 
the whole Quantity, of what Weight ſoever ; the 
Peams being accordingly proportion'd in Strengti 
ard Dimenſions, whether it be for great and mall 
Bedies, or exceeding minute and curious ; and, 
by this Means, with ſome ſmall Addition, the 
ſmalleſt Bodies may be as certainly weigh'd, as the 
moſt tractable, even to the thouſand thouſandti 
Part of a Grain, far beyond the Reach of tht 
Hand, or the naked Eye. And, as. the Miri 
{cope doth help the He to make inviſible Bodies 
and Parts viſible, ſo may this help the Hand tc 
make the iutractable Bodies trattable and pont 


A rati 
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rable, and comparable, by other Trutinations than 
thoſe of Sight; which is of conſiderable Advantage 
in the Inquiry after the ſeveral Natures of the 
Intims of Things, as I may hereafter ſhew, more 
particularly. In the mean time, I conceive, 
there was no great Reaſon for any, either to af- 
firm the Experiment falſe or erroneous, or to 
flight ir for its Plainneſs and Obviouſneſs ; ſince a- 
ny, that underſtands mechanick Principles, will 
ſave me the Labour of making a Demonſtration. 
And how obvious ſoever it be now known, yet I 
do not find it hath been taken Notice of by any 
Writer of Mechanicks ; nor did I ever know any 
that had uſed ir, or taken Notice of it, for this 
Purpoſe ; and though it may be ſaid to be a S77/- 
yard, yet *tis as differing from the common Uſe 
of the Srilyard, as that is from a common 
Beam. I mention'd alſo, how neceſſary an Inſtr. 
ment this was in almolt all Philoſophical Exami- 
nations, eſpecially in all 'Trials that concern the 
Limits and Bounds of Powers, in the Intims of 
Bodies. This Proportional Balance, will be of 
general Uſe, and to ſuch, particularly where 
Weights are troubleſome to carry and remove; 
and, I ſuppoſe, the only Reaſon, why it has not 
been uſed, is, becauſe it has not been thought 
of ; though it were altogether as obvious, as to 
let an Egg on End. 0 lh 


This Inſtrument being eaſily underſtood without a 
Figure, I have therefore omitted the giving any. 


12 
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A Second Infirument for weighing ;, or, a 
Sort of Effay-Scale. 


7 12, 1683, I produced another Ex- 
_F periment, which was alſo an Inſtrument for 
weighing, which might alſo be of very general 
Uſe ; and that was not only for examining the 
Weight of any Sort of Gold or Silver Coin, or 
any other Veſſels or Pieces of thoſe Metals : But 
alle for examining and eſſay ing the Nature cf the 
Metal itſelf, of which thoſe Pieces, cr Veſlels, MW 
ſhould be made, both as to the Species of the MF 
Metal, and alſo as to Fineneſs, Furity, or the con-! 
trary Qualifications of them. Now though this e 
be to be done by means of ordinary Gold Scales t. 
and Weights ; yet, 1 dare affirm this Way to be 
altogether as ſure as the other, and abundantly 21 
more eaſy, both for Carriage and Uſe. And there 
might as well have been Objections made againſt 
the Art of Frinting, becauſe a Writer was able, 
before that Art was found, to have wrote Letters, 
and Words, as fair as they could, by that Art, be 
printed. Ihe Invention of the Inſtrument was 
grounded upon the 'T heory of the Nature of 
Springs, which I have formerly ſhew'd, and ex- 
plain'd in this Flace ; and the Way of examining 
the Goodneſs or Badneſs, of this Kind of Metal, 
and of diſcovering the Species of the Metal itſclh 
was grounded upon the Experiment of Archimedes, 
improv'd and explain'd by Getaidus ; which two 
T heories, being rightly underſtood, will take of 
all Objections againſt the Truth and Reality 
thereof, with all impartial Perſons. 

TAE Inſtrument was made of a Coyle of Bra' 
Wire, one End of which, was held in the Hand; 
and, to the other End, was faſten'd a ſmall Net 
of Hair, in which Net, the Piece of Metal to be 


exã 
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examined was put ; and then the whole was lifted 
up by the Hand, and, by means of a ſmall Top of 
a Feather, faiten'd to the lower Part of the Wire, 
the Length of the whole Spring augmented by 
the Weight of the Piece try'd, was obſerv'd, and 
by the Liviſion on the ſaid Feather, the Number 
of Grains were to be taken Notice of; this gave 
the Quantity or Weight of the Piece itſelf in 
Grains. Then, for the ſecond Qualification of the 
ſaid Metals, it was to be found by holding the 
Piece (now weigh'd, and in the Scales made of a 
Net of very fine Hair) into fair and clear Water, 
and obſerving by the relaxing of the Spring, how 
much the Piecegrew lighter ; for thereby the ſpe- 
cifick Gravity of the Metal itſelf, compar'd to 
that of Water, was exhibited ; and this without 
making Uſe of differing, or indeed any Weight at 


all. 
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A Third Inſtrument for the ſame Purpoſe. 
JAN. 9, 168. 


Scales copied from the Roya/ Society, Regiſt. 
Numb. VI. p. 136. 


1 SHEW'D a Module of a Beam, whereby rea- 
aily ro find any aliquot, or aliquant Part of any 


Weight given. The Beam was made in the ſame 
Manner 
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Manner as the firſt that was ſhewn ; namely, that 
with a Cane; but whereas that was only then di- 
vided and deſign d for Decimation, or Decupla- 
tion, the longer End of this was divided into 12 
equal Parts, and the Face of the Beam was made 
ſo wide, as to be capable of admitting Subdiviſion 
by Diagonals. 'L he ſhorter End was one twelfth 
Fart of rhe longer; at which Diſtance, the great 
Scale was properly fixed, wherein the Weight, to 
be ſubdivided, was to be put: This Scale, when 
empty, counterpoiſed the longer End, without 
any Scale ſuſpended on it: And that the removing 
of a Scale might make no Alteration of the former 
Equilibrium, the Weight of the fame was wholly 
taken off by a proper Counterpoiſe, ſo that the 
Scale had no Weight at all upon the Beam. The 
Way of finding any deſirable Part of a Weight 
riven, was thus; If the Part were not ſmaller 
han a twelfth Part, then the fame might be ea- 
ily found by one Operation, by placing the Scale 
it ſuch a Diſtance from the Axis of the Beam, on 
he longer End, that the ſame ſhall be in ſuch 
Proportion to the ſhorter End, as the whole 
Veight is to the Part defign'd ; for Inſtance, 
aving a Lump of Ambergrea/e, of an unknown 
Veight, but *tis to be divided into three Shares, 
ich are to be in Proportion, one to another, as 
45, 234, and 123, to find each of theſe, I thus 
roceed ; adding all the Proportions together, I 
nd they make 7o2z ; then, by a Sector, by the 
ine of Lines, I open the Compaſſes to the 
ength of the ſhorter Shank of the Beam; and, 
that, open the Sector to 345; then, on the 
ame Sector ſo opened, I open the Compaſſes 
oa, and ſet off that Diſtance on the longer 
ank of the Beam, and there place the leſſer 
ny rale; then putting in the Lump into the greater 
e Hale, — it in the leſs, and that gives 
er 14 me 


2 
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me the firſt Share, which is as 345 to 234, and 
123 ; this Weight I lay by. 

Then upon the ſame opening of the Sector, I 
take off 234, and ſetting it on the longer Shank, 
I place the leſſer Scale, aud proceed as before; and 
this gives me the Weight of the ſecond Part, name- 
ly, 234. Then the Difference between the Sum 
of theſe two, and the whole, in a common Balance, 
gives me the third, viz. 123. 

Ir the Part, to be found, be leſs than a twelfth 
Part, and not leſs than a one hundred forty fourth 
Part, by ſome previous Diviſion of it, by once 
weighing, I reduce it to ſuch a Part, as, by the ſe- 
cond weighing, 1 find the Part, to be found, wil 
not be leſs than a twelfth ; and then I proceed as 
before. This may be perform'd, either by finding 

two Dividers of the Part, both which ſhall fall 
within the Compaſs of 12 ; or, if it be a prime 
Number, then by extracting the Root of it ; which 
may be done arithmetically in Decimals, to what 
Accurateneſs ſhall be deſir d, or by a Line of Su- 
perficies on a Sector, or by a Table of Logarithms. 

I x the Part to be found, be leſs than a one 

hundred forty fourth Part, and not leſs than a ſe- 
venteen hundred twenty eighth Part, then it muſ 
be perform'd by three Dividers, if ſuch can be 
found, that will fall to be each not leſs than a 12th, 
or elſe, by the Extraction of the Cubick Root, 
If the Part be leſs than a 19128th, and not leſs than 
a 20736th Part ; then, by finding four Dividers, 
each, within the Compaſs of a twelfth, or by ex- 
tracting the quadrato, quadratick Root, the Part 
may be obtain d by four Operations. 


The 


— 


(rr 
The fourth Inſtrument for weighing, 


Jax. 16, 168}, 


Snrw'p a new Inſtrument I had invented, by 

which, immediately, and without any Trouble, 
the comparative Weights of any two Bodies given, 
might be found; if, at leaſt, the Beam were of 
Bigneſs enough to bear them. The Beam was made 
in the Form of a Croſs, equilibrated upon a ſharp 
Edge in the Center; the Scales were hung upon 
two Ends (nat oppoſite, but) next together, which 
were alfo equilibrated ; the ſmalleſt Weight, in ei- 
ther of the Scales, would make the Arm, by which 
it hung, to ſtand perpendicular, and, conſequent- 
ly, the Arm that bore the other Scale, to lie ho- 
rizontal. 'The Bodies to be weigh'd, were each of 
them put into the Scales, one in the one, and 
the other in the other ; and ſo ſuffer'd to take 
their Poſture (which they would preſently do) 
by putting the Beam in fach a Poſture, that the 
Diſtances of their Points of bearing, from the 
Perpendicular under the Center, would be in reci- 
procal Proportion to their Weight. Dividin 
then the Arm, on which the greater Weight hung, 
into ten equal Parts, and each of thoſe into ten, 
and, if the Beam will bear it, each of thoſe again 
into ten, all of which, will make one thouſand 
equal Parts, I place three Pins upon each of the 
other Arms, which croſs the aforeſaid Arm at 
Right Angles ; the firſt two, at the Extremities, 
the next two, at the Diſtance of one tenth from 
the Center, and the third Pair, at the Diſtance of 
one hundredth ; then I provide two Bullets, 
equiponderant to each other when fitted, the one 
with a ſmall Clew, ſomewhat more than the 
Length of the longeſt Diagonal ofthe two ſuſpend- 


ing 
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ing Arms, with a Ring at the End to hang upon 
one of the Pins, the other, with a Ring only, 
Then, according to the Difference of the Bodies 
counterpoiſing each other, I hang on the Flum- 
met and Line upon that Pin of the Arm over the 
heavier Body, and is neareſt to the Extremity ; 
from which the Plumb Line may fall upon the Di- 
viſions of the Arm, and counterpoiſe it alſo with 
the Ring and Bullet hung upon the correſpond- 
ing Pin on the oppoſite Arm, then ſhall the Plumb 
Line ſhew, upon the Diviſions, the proportionate 
Weight of thoſe two Bodies. I need not ſhey 
the great Uſe and Benefit. there may be made of 
this Beam in all Philoſophical Inquiries, ſince they 
are obvious enough. 


C 
Oo 
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ing 
on 
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on I, the Scales hanging at A and B. The 
Weights being put, the heavier in B, the lighter 
in A, the Croſs poſiteth itſelf as in the Scheme in 
reſpect of the horizontal Line EF, and the 
Perpendicular G H; and their comparative Weight 
is found by their ſeveral Diſtances from the Per- 
pendicular I H, that is, as B N to AM, ſo the 
Weight at A, to the Weight at B. Thus far is 
clear from the Principle of Staticks. Let K P re- 
preſent the Plumb Line, ſuſpended at K; I ſay 
then, that I K, is to 1 L, asBNisto AM, or, 
is the lefler to the bigger Weight; for A M, is 
equal to IN, and the Angle NI L, is equal to I 
L K, therefore K I L, is ſimilar to B N 1, therefore 
zKItoIL, ſo BN to NIS to AM, ſo the 
Weight at A 5 the Weight at B. A. E. DP. 


— 
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The Deſcription of a Pair of Japan Scales, 
and a Japan Stilyard. 


JAN. 23, 1684. 


{ PRODUCED, and ſhew'd three ſeveral Kinds 
of Beams, for weighing the Gravity of Bodies; 
e firſt, was a Pair of Fapan Scales and Weights, 
ade and adjuſted in that Country, and that 
ith very great Care and Curioſity. The Beam 
as made of a round Rod of Braſs, tapering a lit- 
e from the Middle towards the Ends ; which 
ere flatted perpendicularly, and had each of them 
ſmall Hole drill'd through it, tapering both 
ays to the Middle, leaving an Edge round the 
iddle of the Hole, through each of theſe Holes, 
s put a Braſs Ring of Wire, by which the 
ſhes were ſuſpended by four Strings. Ihe 


ck, or Tongue of the Beam, was. neatly ſoder'd 
into 
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into the Middle of the Beam, about two Inches 
broad below, and + of an Inch at the Top; and 2. 
bout the Middle, between the Beam and the Toy, 
was put the Fin, upon which the Beam play'd ; the 
Handleof the Beam was alſo made of a Kind of 
Ring of Braſs, and the lower Part thereof, wg 
flit ſo as to receive the Cock, that it might juſ 
freely move between its Sides and no more; and 
the Pin reſted upon two Holes made in the Side, 
of the ſaid Handle ; the Top of this Handle had 
a ſmall Tongue of Braſs, of the ſame Breadth 
with the Top of the Cock of the Beam, and 
pointing ſo directly at it, when in Eguilibrio, and 
{ſo near approaching it, as juſt not to touch ir 
This Beam was ſuſpended by a convenient Frame 
of Wood, as to hold it ſteady whilſt it was made 
uſe of; and to find exactly the EHuilibrium, by 
giving a little Knock with a ſmall wooden Mall 
upon the Handle, there was cauſed ſuch a ſhaking, Ml 
as made every IJ hing ſettle into its due Flace ; {W"0 
and, by the Ends of the two oppoſing Cocks, or N 
Tongues, the Agreement, or Difference, was di- 
coverable. The Weights were all curiouſly, and 
very exactly, made of Braſs ; which, that they Li 
might not be adulterated, were, all over the Su-W/- 
face of it, ſtamped with the Emperor's Seal, and 
the Quality of each engraven upon it in the Chi 
eſe, or Fapaniſh Characters. Theſe are, by aſc 
vere Penalty, prohibited to be exported into any 
other Place, and are of preat Value in the Cour- 
try itſelf. The Weights are Cunderines, Mate, 
and Tales; ten Cunderines, making a Mace; tel 

Mace, a Tale; and 10 Tale, one Pound Troy. 
THE Second, was a Japan Stilyard, made 
upon the ſame Principle as our common Stilyards 
but with greater Curioſity, and for ſmaller Weight: 
than we generally uſe them, ſerving to weigh an 
Weight from a Cuzderine, to two Pound Troy, 0 
twent) 
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twenty Tale. The Beam was made of a tapering 
Rod of Ivory ; the Scale, or Diſh, at the greater 
End, was hung by a ſtrong Thread of Silk, which 
paſs'd through a Hole in the bigger End of it ; in- 
ſtead of Handles alſo, there were three ſtrong 
Threads of Silk, at ſeveral Diſtances from the for- 
mer, which paſs'd through three ſeveral Holes in 
the Beam ; and to each of thoſe three handling 
Threads, was adjuſted a Line of Diviſions upon 
the Sides of the tapering longer Arm ; the Weight 
was of Braſs, and ſuſpended on the longer Arm, 
by a ſmall Bow of Silk, which might be eaſily 
ſlipped to and fro, as Occaſion required. The 
whole Inſtrument was very compleat, and nice e- 
nough for the Purpoſes it was deſign'd for, to wit, 
for weighing Silver and Gold, &c. in the Way of 
Trade. , 


Txr third, was a Stilyard of my own Inven- 
tion, by which the Weight of any Body, that 
could be weigh'd in it, might be found withour 
the Trouble of removing the Weight, as in the 
common Stilyard ; and, by Means of a Plumb 
Line, after the Manner of the Balance 1 ſhew'd 
fanuary the 16th, the particular Weight of what- 
ever was put in the Scale, was preſently manifeſted ; 
ind it had this great Conveniency in it, that the 
Diviſions, by which the Weights were determin'd, 
vere altogether as great at laſt, as at firſt, being 
il equal. The Conveniencies and Uſes, are obvi- 
ous enough in the weighing, either of great or 
mall Bodies, all being to be perform'd with great 
Speed, and as great Exactneſs, and with much leſs 
Irouble. 


[In 
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[In the Minutes of the Royal Society, 
Octob. 25, 1677, I find an Experiment 
made that Day, by Dr. Ho ok, whith, 
fer Congruity, 1 ſhall inſert here.] 


1 T was a very eaſy Way to examine the com. 
| parative Weight of Liquors, and that to { 
great a Niceneſs, as very ſenſibly and manifeſtly to 
exhibit ſuch Weight of two Liquors, though they 
differ'd from one another, but a 100000th Par 
of their Weight. | 

Trrs was performed by the Help of a large 
Glaſs, of a Pear-like Form, equalling in Bulk . 
bout three Pound of Water; which, by Shot inclu. 
ded in it, was made almoſt equiponderant toWater; 
but yet ſomewhat heavier, that it might juſt ſink 
to the Bottom; but by the fineſt Hair, tied to the 
Stalk, could be ſuſpended in the Water. Thi 
Hair was tied to the Scale of a Beam; and thi: 
Poiſe, by a Counterpoiſe in the other Scale, wa 
made to ſwim in the Water, ſo as neither to touch 
the Bottom, nor the Top. And when fo poiſech 
it was found, that a 5th Part of a Grain added to, 
or taken from the Scale, would make the Glaſs 
Pear rife to the Top, or fink to the Bottom, 
Whence it was evident, that the whole Glatz, 
weighing about four Pounds (which amounts to 
22040 Grains, or 2204.00 tenth Parts of Grains) 
and that one ſingle tenth Part ofa Grain would tum 
it. And the Glaſs, when ſuſpended, being at 
ways equal to an equal Bulk of Water, if that 
Weight be alter'd a 220400th Part, the Poiſe mul 
be alter'd, and conſequently, by Help of the 
Scales, be made ſenſible. 


T x 1s 
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Tars Experiment, and the Nicety thereof be- 
ing underſtood by the Company, it was deſir d, 
that Trials might be made the next Day upon ſe- 
veral Sorts of Water, as Pump-Water, new River 
Water, Thames Water, and Rain-Water, that ſo 

they might be experimentally ſatisfied of the Ex- 

actneſs of this new Inſtrument : Which is new 
vpon this Account, that it hath not been taken 
Notice of by any of thoſe who have written on 
this Subject; as Ghetaldus, Stivinus, Paſchal, &c. 
they having only taken the comparative Wei 
of ſome ſmall Counterpoiſe within, and our of 
the ſame Liquor, which they have always per- 
form'd with the ſame Scales, which are no Ways 
ht for exhibiting the Niceneſs and Curioſity of this 
Experiment. 

ON November the firſt following, the Experi- 
ment was accordingly made, and it was. found, 
that two Grains of Salt, being put into two Gal- 
lons of Water, caus'd the Counterpoiſe to be con- 
ſderably lighter : Which was found to be ſo, upon 
repeated Trials. 


Dr. 
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Dr. Hook's Experiment before the Royal 
Society Feb. 6, 1681, concerning Magne. 
tiſm in Drills, e. | 


JF T xxx produced the Apparatus for the Expe- 
riment appointed me laſt Meeting, in order to 
make out my Aſſertion, that the magnetical Vir- 
tue in Steel might be excited, and conſiderably 
increaſed by a Body not generally accounted may- 
netical ; and therefore, that the affirming a Body 
to be magnetical, becauſe it excited that Virtue 
would not always hold good. The Experiment! 
made, to examine this Opinion, was this. I took MW 
a Drill made of Steel; and, leſt it ſhould have had p. 
any determinate Virtue in it, as to Polarity, | MP! 
heated it red hot in the Fire, and ſo ſuffer'd it to Ml th 
cool, quenching only the very drilling Point of 
it in cold Water: When it was perfectly cool, Iap- WM tri 
ply'd a Needle to it, and found, that which End I 
ſoever 1 turn'd downward, it would attract the N cal 
South End of the Needle, and the upper End Me 
would attract the North; and this, as often as o, 
repeated the turning of the Drill, and apply d Nc 
the Needle to the Ends of it. So that it plainly dec 
appear d to have no determinate Polarity at all, »MWVir 
a Drill, or the like Piece of Steel, touch'd by the H 
Loadſtone. Then I cauſed a Piece of Braſs to bee 
put upon a Table, and holding the Drill very neu 
with the ſame Inclination, and in the ſame Line 
that a Dipping Needle left free, when well poiſed Nua 
would ſituate itſelf; I cauſed the Drill to bc: 
mov'd with a Drill Bow, ſo as to drill a pretty 
deep Hole in the ſaid Piece of Braſs, and thereby 
to warm or heat the 'Top thereof. 'Then, examin 
ing it again with the Needle, as I had done be 
fore, I found that the Drill by this Boring, or 4 


gitation, 
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gitation, had acquired a Polarity or directive Vir- 
tue, as well as an attractive for the Point of the 
Drill, which, in drilling, reſpe&ed the North, 
whether it were held downwards or upwards, al- 
ways attracted the South End of the Needle; and 
the contrary End in like Manner, in either Poſture, 
attracted the North, in the ſame Manner as if the 
Point thereof had been really touched with the 
Needle. in the like Manner, I found by trying 
with a Steel Chizzel by ſtriking of its End, when 
placed in the proper Poſition ofthe Dipping Needle, 
that much the = Effects would be produced. 

HEREvuPON it was objected, that Braſs itſelf 
| WY was a magnetical Body, and therefore that this 
Vas not a ſufficient Eviction; whereunto I re- 
lied, that I conceiv'd any other hard Body, 
I placed inſtead of the Braſs, would produce much 
the ſame Effect. 


i 1 1D therefore propound to have the ſame 
p- Wl fried with hard Wood, Ivory, Bone, Glaſs, or Stone, 
dM vhich have not hitherto been accounted magneti- 


cal Bodies, to ſee whether they would not be a 
Means of exciting this magnetical Virtue ; for if 
ſo, then either all Bodies, that are hard, muſt be 
ſaid to be ſaid to be magnetical, or elſe it will not 
neceſſarily follow, that every Body that excites this 
Virtue, is therefore to be eſteem'd magnetical. 
ind this the rather, becauſe as I have, in Part, 
in'this Place, and as I ſhall hereafter make 
ut more at large, there may be produced in o- 
her Bodies, as well as Steel, Iron, or the like, a 
Quality much reſembling that of the magne- 
Ical ; wherein, notwithſtanding, neither the Mag- 
et, Steel, Iron, or the magnetical Virtue, or 
Hover of the Earth, is any Way concerned, 


K Dr. 
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Dr. Hook's Experiment, about the Strength 
of Ice. 


Ex 'r, I gave an Account of an Experiment, 
which I had cauſed to be tried in the Pre- 
ſence of Mr. Meredith, and Dr. Aglionby, of a 
Piece of Ice, plain'd true Square, of about fifteen 
Inches in Length, four Inches broad, and 3: 
Inches thick ; this was pretty ſolid, having no 
more Blebs in it than common Ice uſually hath. 
This Piece of Ice, ſo ſquar'd, was plac'd upon 
the Engine made on Purpoſe for examining the 
Strength of Bodies, as to bearing. 'The Places, 
whereon the two Ends reſted, were juſt twelve 
Inches aſunder, and the Bar, whereon the Weights 
reſted, was juſt placed in the Middle of the Piece MI 
of Ice, between the two bearing Cheeks, ſo that 

the Line of Preſſure, the Bar being round, was | 
at ſix Inches Diſtance from each of the bearing Wl ; 


Cheeks ; the broader Part of the Ice, was placed 


horizontal, and the narrower, was placed per- f 
pendicular. All Things being thus fitted, we ap- Y 
plied the Weight to the two Leavers of the En. d 
gine, and began at fifty Pounds; then mov'd them * 
to 100, 150, 200, 250, and zoo, ſuffering the in 


Weights to preſs the Ice for ſome Time, at every! 
theſe Poſitions, the Ice ſtill bearing them, without 5, 
breaking, or in the leaſt cruſhing, either by the 
bearing Cheeks, on which it reſted, or under th: 
round Iron Bar that reſted on it ; then removing 
the Weights to 350, and ſuffering them to ret 


upon it, in a very ſhort Time, the Ice broke ſhort Pie, 
in two, juſt under the Iron Bar, though it dil por 
not appear at all to be cruſhed, at any of the three froz 


bearing Places. neat 
ITI 
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T 1s Experiment was tried, in order to find, 
firſt, the Hardneſs of this Body,which is produced 
by Cold, out of the fluid Body of Water, with- 
out the Mixture of any ſenſible ſolid Body, or, is 
rather the primitive Body, out of which, the fluid 
Body of Water is made, by a very ſmall Degree of 
Heat, the Difference between the greateſt Degree 
of Heat, it will ſuſtain without being thawed, 
and the leaſt Degree it will ſuſtain without bein 
frozen, being ſo very near the ſame, that one's 
Senſe will not diſcover it, and even a Thermome- 
ter, but very little. So that if Heat and Cold, 
only, be the Cauſes of theſe Mutations, it is the 
greateſt Inſtance in Nature of ſo conſiderable a 
Change of Texture, upon ſo inconſiderable an Al- 
teration of the Cauſes. | 

Secondly,, In order to find the Tenacity or 
Strength of this Body for bearing, and thence, to 
give — Reaſon, how it comes to bear ſo great 
Weights, moved, or reſting upon it, without be- 
ing broken, when it covers the Top of a River or 
Pond, as has been now ſufficienetly experimented 
upon the Thames. And though the Manner of bear- 
ing, when the Ice floats upon the Water, be very 

iffering from the Way of bearing in this Experi- 
ment, and ſo the Calculation holds not the ſame 
in the one and the other ; yet this Way of 'Trial 
is a neceſſary Ingredient of ſuch a Calculation; 
lince, without knowing the Stiffneſs of Ice, as to 
bending or breaking, and the Hardneſs of Ice, as 
to wes Trig ſuch a Calculation cannot be per- 
torm'd. 'The Caſe alſo varies very much from the 
Manner of the'Boundings, and the Bigneſs of the 
Piece of Ice, whoſe Strength is to be calculated. 
For in a Pond, where the Edges of the Ice are firſt 
frozen to the Ground, and ſo the Water under- 
neath being pent in from being able to get out, 
che Reſiſtence of the Water hinders the Ki 
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of it, even till the reſting Weight begins to cruſh it. 
And tis much the ſame, where the Surface of the 
Ice is very large, though it no where toucheth or 
reſteth upon a folid Body at irs Brims, there being 
ſo great a Length of Water to be moved, before the 
Water underneath can give Way to the breaking of 
the Ice. We muſt alſo conſider the Weight, as bear- 
ing in the Center of a round Flake, which is very 
differing from that. of an oblong Shape. To this 
Calculation we muſt likewiſe take in the riſing of 
thoſe ambient Parts of the Ice, which at a Diſtance 
encompaſs the beafing Center, ſince the Ice can 
hardly deſcend in te enter, without at the ſame 
Time raifing ſome circumferential Parts, which are 
more difficult to be broken upwards, than the 
Center to be broken downwards. 


, £ SA. 5 * "i * dk. 


An Experiment of Dr. Ho o, concerning 
the fwelling of Water by Freezing, 


if Fer third Experiment I tried was upon Oc- 
caſion of a Report of Dr. Crone, of an Ex- 
33 try'd by himſelf, of applying the freez- 
ng Mixture to a Glaſs of Water, and obſerving 
the Water to rife in the Neck of the Glaſs, be- 
fore any Part of the Water was frozen. Whence 
he conceived that the Water itſelf did actual. 
ly expand by its Application, before it came to 
freezing. The Reaſon of which Phenomena | 
| conceived to proceed only from the ſhrinking af 
the containing Veſſel, and not from the expanding 
of the Water, before freezing: To elucidate which, 
I tried the Experiments I had formerly ſhewn, te 
prove the ſwelling of Glaſs by Heat, and the ſhrink 
ing of it by Cold; as alſ> divers other Phænomen 
which are manifeftly to be aſcribed to the ſhrink 


10S 


the ſwelling of Water by Freezing. 133 


ing and ſwelling of the containing Glaſs Veſſel, 
and not at all to the ſwelling and ſhrinking of the 
Liquor contain'd ; as the dipping ſuch a Glaſs of 
Water, in hot Water, will preſently make the Wa- 
ter deſcend in the Neck ; and the dipping the ſame 
in Water colder, then the Water in the Glaſs, or 
then the Glaſs it felf, will make the fame Water 
riſe for ſome Time in the Neck of the Veſſel. 
However, tho ſome Trials were made, whoſe Ef- 
fects ſeem'd, to me, plainly to concur with this 

Explication, yet the Doctor, and ſome others, 

ſeem' d yet to doubt, whether the Water it ſelf 
&id not actually ſwell by the Application of the 

freezing Mixture, before it 1005 ly began to 

freeze ; which if theſe Trials do not Kristy, there 

may be ſeveral other Ways made uſe of to find 

the ſwelling of the Glaſs by Heat, and the fhrink- 

ing of it by Cold. But I conceive no Experiment 

cam be made that will prove Water, without freez- 

ing, to be dilated or expanded by Cold, or con- 

tracted or condenſed by Heat. 
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1 Took then a Piece of Metal big enough to ſink 
the Piece of Ice, I deſigned to examine, to 

the Bottom of the Water, that ſo the compound 
Body of Ice and Iron might have a ſenſible Gravi- 
ty in the Water. Then letting it down into the 
Water, which 1 had ſet conveniently in a Glaſs, 
that I might ſee this Compound freely to ſwim to 
and fro clear below the Surface ; - the Scales. being 
conveniently ſuſtained by a Frame, I counterpoiſed 
it exactly to an Equilibrium, and found it to a- 
mount to 1933: of 3000 Parts of a Pound Troy, 
which were theWeights to which I reduced this, and 
all the other, Counterpoiſes,, Then I ſuddenly lifted 
up the Ice and Iron into the Scale, and ſo coun- 
terpoiſed it in the Air, and found the ſame to be 
25670 of the ſame Parts; then I took off the Ice, 
dry'd the Scale, and let the Iron Weight hang by 
the ſame String in the Water; and counterpoiſing 
it, I found it to amount to 1984} of the ſame 
Parts ; then lifting the Iron out of the Water, and 
putting it into the Scale, I found it to be counter- 
poiſed by 22097 of the ſame Parts. Thence the 
Weight of the Water, equal in Bulk to the Ice 
and Iron, was 634; of the like Parts, and the 
Weight of the Water, equal to the Ball, was 2241 
thence the Weight of the Water, equal to the Ice 
was 4097, and the Weight of the Ice in the Air 
was 3581, and conſequently the Weight of the Ice 
in Water was 501; that is, the Weight of the Ice, 
to that of the Water, was very near, as 7 to 8; 
that is, the Ice was lighter than the Water, by an 
eighth Part of the Weight of the Water ; or the 
Water heavier than the Ice, by a ſeventh * 
I the 
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the Weight of the Ice. So that the Expanſion of 
the Ice, to the Expanſion of the Water, was as 
the Weight of the Water, to the Weight of the 
Ice; that is, as 8 to 7 : So that the Water, by its 
freezing, becomes expanded one ſeventh Part of 
its Bulk, and conſequently that th Part muſt 
float above the Surface of the Water, and ; of the 
Bulk of Ice muſt remain immerſed in the Water 
Part of the Bulk of the Ice floating above it. 

Tux Ice I made uſe of, in this Experiment, 
was not very full of Blebs, or Bubbles; nor was 
it perfectly free of them, but of a middling Na- 
ture, which may pretty well hold, as a Standard, 
or common Meaſure of a great Congeries of ſeveral 
Sorts of Ice, ſome of which may be much more 
porous, and fome much leſs, as I have had Occa- 
lon ſeveral times to obſerve, in this great Froſt. 
The Time, in which I try'd this, was pretty warm, 
and ſo it thawed; and the Water having ſtood all 
the Day, expoſed to the Air, was conſequently 
much of the ſame 'Temper ; and thence I counter- 
poiſed the Ice and Iron firſt in the Water, and' 
then preſently lifted it out of the Water into the 
cale, ſo that all that levitated in the Water was' 
mmediately put in the Scale : 'The Water was or- 
'- Finary Pump, or Well-Water, and is accounted a 
retty good freſh Water; which Circumſtances I 
nention, as having Significancy, as will by and by 
pear, 

Fox from this Experiment it _ appears, 
hat the common Opinion that the Ice, upon a 
dden Thaw, finks to the Bottom, is falſe, tho' 
ver ſo confidently aſſerted by the Water-men : 
or in this Experiment, where the Water was 
tty warm, in reſpect of Ice, and thawed the Ice 
ry faſt; yet an eighth Part of the Ice floated a- 
Je the Water, and Water by Heat, without 
ling, will net expand near that Proportion: 

K 4 nay, 
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Nay, I have found, that throwing in a Piece of Ice 
into. Water boiling, it ſtill floated, and ſunk not, 
much leſs can it ſink in a tepid Water upon a 
Thaw. 

NE x r, from hence we may collect, that in the 
Northern Seas, at leaſt one Eighth Part of the Bulk 
of any Body of Ice floats above the Water: I ſay, 
at leaſt an Eighth ; for poſſibly it may be one Se- 
venth ; for firſt (as is affirmed by many V oyagers 
to the Northern Seas) the Ice is found to be pret- 
ty freſh, and to have little or no [Taſte of Brackiſh- 
neſs ; and ſo, one Part taken with another, not hea- 
vier than this Ice I made uſe of, Next, the Wa- 
ter, notwithſtanding, in which it floats, is ſalt, and 
and conſequently about a 4oth Part heavier than 
common freſh Water. Thirdly, This {alt Water, 
tho' it do not freeze, is yet pretty near the ſame 
Degree of Coldneſs with the Ice that floats in it, 
and conſequently yet more heavy than the ſame 
Water when more tepid. For as I ſhall hereafter 
prove, Bodies that freeze not, are yet not les 
cold than other Bodies that do freeze. Fourthh, 

hat the Sea-Water, near the Bottom, is yet 
much more cold, and much more falt, than in the 
ſame Place it is near the Top, and conſequently 
muſt much contribute to the floating of a greater 
Part of the Ice. 'That the Water is colder at the 
Bottom, than above, was poſitively affirmed by Mr. 
Roachford, who try'd it in the Sound; and that 
falt Water is ſalter at the Bottom, than at the Top, 
any one may find. .be 
Ar which Particulars conſider'd, it will not 
ſeem altogether ſo incredible, or indeed {trange, 
that there ſhould be floating Iſlands of Ice in the 
frigid Zones, of ſo great a Height above the Su- 
face of the Sea; For, ſuppoſing it to be globuli 
above a 4th Part of its Diameter muſt Hoat abo 
Fe Wee, do make 8 weh Parr of 0 Duſk to fon 
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and conſequently the Depth of the Ice under 
Water need not be ſo very great, to make ſo 
great a Height above the Water; but if the up- 
per Parts of it above the Water are yet much 
higher, and more ſpongy than ſolid Ice, as con- 
filing, in great Part, of Accumulations of Snow, 
then may that Height, above the Water be raiſed 
much higher, and be made poſſibly to equalize, 
if not exceed, even the Depth of the Ice below 
the Surface of the Water, eſpecially if the Bot- 
tom of the ſaid Iſland be flat as moſt probably it 
is, and as broad, if not broader, than the Com- 
paſs of it at the Surface of the Water; as alſo if 
Parts above the Water be tapering, like a Pyra- 
mid, to the 'Top. Again, If the lower Parts of 
the Sea, in thoſe Parts, are colder than at the 
Top, as probably it may be in the Spring, the 
freſher Parts of the Water may be i. even 
at the Bottom, and ſo augment the Bulk of it 
by new Accretions underneath, and ſo continue to 
buoy it up more and more, and fo raiſe the upper 
Parts more and more into the Air. And conſo- 
nant to this we find, that the greateſt Iſlands of 
Ice are found in. the Spring, after the Winter is 
paſt, and the Air begins to have a Tepidneſs in it; 
and not ſo much, if at all, in the former Part of 
the Winter, when it freezes more violently at the 
As to the-Reaſon why Water, when of ſuch a 
Degree of Temperature, becomes ſo ſolid a Body; 
and why, when of another Temperature, it be- 
0s — — not * hy: Time 
in explaining, ing todo it in my Gener 

Theory of natural — This only I all 
mention here, by the by, that the Body of Ice, 
tho” very hard, is very little ſonorqus, in reſpect 


cf Glaſs, which to the Sight it ſo much reſembles: 
al That * Poke fn is arg nenne but 3 Kind 


138 Farther Experiments concerning 
of Air, which has its expanſive Power, or Elaſti. 
City, as well as common Air: That this Air does 
not, upon the 'Thaw, retreat into the Water, as it 
ſeems to come out of it upon the freezing, as by 
Experiment I have found. tas, © 


Farther Experiments, made Feb. 20. 1683-4. 
by Dr. Hook, before the Royal Society, 
concerning the Phenomena of Ice. 


# 2 E proceeding Diſcourſe was read, and 
ſome Matters therein more particularly. ex- 
plained by Deſcription partly, and partly alſo by 
Experiments. n * 

Tur Experiments were firſt to ſhew, that the 
Blebs in Ice (ſuppoſed by ſome to be Vacuities, 
like the Blebs in Glaſs Drops) are filled with Air, 
which has the ſame Properties with common Air. 
IT took then a Piece of Ice, and putting it into 
Water, which was ' tepid, as having ſtood in 2 
warm Room, by which the outward Parts of the 
Ice quickly thawed, and ſo there remained nothing 
at all of Air ſticking to the Outſide of it ; then 
whelming a Cup-Glaſs clear over it, which was 
perfectly filled with Water, and had no Air in- 
cluded in it, I ſuffered it to remain, covering the 
Lump of Ice, till the whole was thawed, or melt- 
ed into Water; and it was plain to be ſeen, that 
as the Ice thawed, the Blebs that were viſible in 
it, before the Thaw, did aſcend to the Top of the 
whelmed Glaſs, and then unite with one another 
into a conſiderable Body of Air. 

T n= ſecond was to ſhew that Water, though 
boiling hot, would yet be ponderous enough to 
make the Ice to ſwim and float in it. This was 
done by putting æ Piece of Ice into a Veſſel of if 

boiling 


— ——I—G— 
* 


| 
| 
N 


comply to the Figures of each other, but grow ! 
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24ly, In its Expanſion, or Rarefaction. 3dhy, In 
its Tranſparency. 47hbiy, In its Refractiveneſi 
5thly, in its Generation of Blebs, or Bubble, 
6:hly, In its Power of Expanſion : tearing and 
rending to Pieces the ſtrongeſt metalline Bodie; 
that impriſon it; when, as yet, it leaves Room e. 
nough for the ſmall Particles of Air to expand, i 
at the ſame time it may not be ſaid to ſuck it in 
for I do not find that the impriſon'd Blebs are 2 
all preſs'd, nor is their Spring at all the Cauſe d 
this Expanſion ; for by obſerving the thawing of! 
Bleb in the Ice, I did not find the Bubble that roſ 
from it to be any bigger in Bulk, than the Bleb tha 
contain'd it; whereas if the Air in the Bleb ſhoul 
be preſſed with as great a Force, as the Strength a 
the Inſide of the containing Veſſel amounts unts, 
it muſt of Neceffity reduce the Air to near a thou 
ſandth Part of its natural Extenſion ; and cone 
ntly, when the Bleb comes to be thawed, and ſi 
ſetat Li , it muſt at leaſt, I ſay at leaſt (by re 
ſon it then ſuffers a preater _— of Heat, tha 
when it is frozen) expand itſelf into a Bulk a thouſiin: 
ſand Times bigger; but there is no fuch A Mc 
that I could obſerve. Several Authors have «ll... 
deavour'd to give Solutions of this Phanomenc 
as particularly the ingenious Mr. Des Cartes, wii 
ſuppoſing the Particles of Water to be very log 
and limber Bodies, like ſo many Eels, whilſt, NPO 
it were, kept alive, and agitated by this Ms 
ria Subtilts, are limber, and ſo eaſily complicit 
and ſlide one within another, and ſuffer the A 
ria Subtilis to have its Paſſage free through thy... 
every Way; but when there is leſs Agitation 
this Materia Subtilis, they do, as it were, d. 
and grow ſtiff and rigid, and ſo will not ſo ell 


lid and hard: But then tis to be conſider d, th. 
the greater Plenty there is of the Materia Subtil 
tl 
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the greater muſt be the Agitation of them; as he 
aſſerts in the Explication of the Particles of the 
Air, and conf tly the more Room muſt they 
take up, and ſo be more expanded when gui, 
then when ſolid. Another late Author ſuppoſes, 
that Congelation is made by a Sal Armoniack, 
breathed, or exhaled from Animals, which, in 
cold, froſty Weather, is very copious in the Air, 
which Sal Armoniack does then inſinuate into the 
Pores of the Water, and ſo wedge up all the 
Pores, and widen them, and ſo make the Parts of 
the Water to coaleſce into a hard Body. But 
this I conceive to be alſo hypothetical, and not 
experimentally proved; for tho' there may be 
ſome volatile Salts in the Air, yet tis pretty diffi- 
cult to conceive there ſhould be ſo great a Quan- 
tity, as at once to wedge up all the Water of the 
Northern Part of the Earth, and yet, at the ſame 
Time, we ſhould not ſmell it; beſides, we do not 
find that the Sal Armoniack Spirit does perform 
this Effect, when it is raiſed in the Air at other 
Times; nor does the Sal Armoniack it ſelf, when 
mixed with Water or Ice, do it; for we find that 
dal Armoniack, ſtrow'd on Ice, will the ſooner 
make it thaw, and reſolve again into Water, than 
make it freeze harder: Others have given differ- 
Wing Explanations, but I have not met with any yet, 
hat, in my Opinion, give a clear and ſatisfactory 
Solution of it. Nor ſhall I at preſent trouble you 
ith Theories, or Speculations, which ſome may 
doffibly have a Prejudice againſt ; only ſuffer me 
0 acquaint you with a Phanomenon or two, 
hich, if you think any of them worth ſeeing, 
ou may hive tried, for they are very obvious, 
lin, and neither difficult nor chargeable Experi- 
nents, tho? poſſibly as inſtructive as the moſt dif- 
lt, chargeable, or pompous Experiments, to 
bew, fome Sorts of Expanſion. 
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TAkxk then a Urinal, and fit into it a Stopple 
of a dry Piece of Wood; then put the End of thi; 
Stopple into a Diſh of Water, and you will find, Ml « 
in a little Time, the Stopple will grow ſo much 
bigger, as to break the Urinal. f 

Secondly, TAK E another Urinal, and fill the M 1 
ſame with Peaſe ; then filling it up with Water, : 
ſtop the ſame with a Cork, which you may tic 
down faſt with a Packthread ; then let it remain Ml | 
ſome Time, and you will find the Peaſe will ſwel i : 
and break the Glaſs. b 

Thirdly, 'T a x x Plaiſter of Paris, or burnt 4. Mt: 
labaſter, and put it into a wooden Diſh, and tem- r 
per it with Water, till it be very ſoft and fluid MW? 

that it 12 be eaſily poured out; then with th it 
Mixture fill a Urinal or Vial top-full, ſuffer it to 
ſtand upright till it ſets into a ſolid Body, and 
you will find it ſwell and break the Glaſs. it 
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Dr. Hook's Dz/courſe to the Royal Soci- arc 
ety, May 21. 1684. ſewing a Way bw": 
to communicate one's Mind at great Di. 


ſtances. tha 


H A T Which I now propound, is what 1 hai 

ſome Years ſince diſcourſed of; but being 

then laid by, the great Siege of Vienna, the lal 
Year, by the Turks, did again revive in my Me. 
mory ; and that was a Method of diſcourſing at: 
Diſtance, not by Sound, but by Sight. I fa 
therefore tis poſſible to convey Intelligence from 
any one high and eminent Place, to any othe! 
that lies in Sight of it, tho' 30 or 40 Miles diſtant 


in as ſhort a Time almoſt, as a Man can writ! m. 

what he would have ſent, and as ſuddenly to re 

ceive an Anſwer, as he that receives it hath Wbjc 
i - Mind 


at great Diſtances. 143 


Mind to return it, or can write it down in Paper. 
Nay, by the Help of three, four, or more, of ſuch 
eminent Places, viſible to each other, lying next it 
in a ſtreight Line, tis poſſible to convey Intelli- 
gence, almoſt in a Moment, to twice, thrice, or 
more Times that Diſtance, with as great a Certain- 
ty, as by Writing. 
| Fox the Performance of this, we muſt be be- 
| WY holden to a late Invention, which we do not find 
my of the Antients knew; that is, the Eye muſt 
be aſſiſted with Teleſcopes, of Lengths appropria- 
ed to the reſpective Diſtances, that whatever Cha- 
„ ncters are expoſed at one Station, may be made 
1 WM plain and diſtinguiſhable at the other that reſpect 
it. 


Firſt, Fox the Stations; if they be far diſtant, 
it will be neceſſary that they ſhould be high, and 
ie expoſed to the Sky, that there be no higher 
Hill, or Part of the Earth beyond them, that ma 
hinder the Diſtinctneſs of the Characters whic 
are to appear dark, the Sky beyond them appear- 
ing white : By which Means alſo, the thick and 
porous Air, near the Ground, will be paſſed 
over and avoided ; for it many 'Times happens, 
that the 'Tops of Hills are very clear and conſpi- 
cuous to each other, when as the whole interja- 
cent Vale, or Country, lies drowned in a Fog. 
Next, becauſe a much greater Diſtance and Space 
of Ground becomes viſible, inſomuch that I have 
been informed by ſuch, who have been at the Top 
of ſome very, high Mountains, as particularly at 
the Top of the Pike of Teneriff, that the Iſland of 
the Grands :anaries, which lies above 60 Miles di- 
ſtant, appears ſo clear, as if it were hard by ; and 

i=l myſelf have often taken Notice of the great Dif- 
) reference re is between the appearing Diſtance of 
th YObjects ſeen from the Tops and Bottoms of pret- 
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ty high Hills, the ſame Objects from the Top a 
ben nearer and clearer by half, and —— 97. 
they do when viewed from lower Stations of the 
Hills; and this not only when the Space between 
them was Land, but where it was nothing but 
Sea. I have taken Notice alſo of the ſame Diff. 
rence from the Proſpect of Places from the Top of 
the Column at Fiſb-freet-Hill, where the Eye is, 
» good Part, raiſed above the ſmoaky Air be. 
ow. 
NE xr, the Height of the Stations is advantz- 
ous, upon the Account of the Refractions or 
nflections of the Air; which Inflections of the 
Air are many and very great, ſometimes in an Air 
which ſeems, to the naked Eye, the moſt clear 
and ſerene. Inſomuch that That alone does whol- 
ly confound the Diſtinctnefs of Objects appear- 
ing at a Diſtance ; now the greateſt Part of theſ: 
ariſe from Commotions of the more denſe Air that 
is near the Surface of the Earth, by the Rarefacti. 
ons of ſome Parts of it, cauſed by Heat; which 
rarified Parts aſcending, do make the Objects ſeen 
through it, to ſeem to dance and undulate, which 
is in great Part avoided, if the Proſpect be from I 5* 
an higher Place. Beſides, the Nature of the Air 
itſelf, at great Heights, approaches nearer to the 
Nature of the Z7her, which more powerfully pro- - 
c 


pagates the Impulſes of Light. 
Ne xr, in chuſing of theſe Stations, Care mul Coy 


be taken, as near as may be, that there be no Hil 

that interpoſes between them, that is almoſt hig be 
enough to touch the viſible Ray; becauſe in ſuch 
Caſes, the Refraction of the Air of that Hill wil 
be very apt to diſturb the clear Appearance of the 


Object, as I have often obſerv'd. 


TH 
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Tur Stations being found convenient, the next 
Thing to be conſider'd, is, what Teleſcopes will 
be neceflary for ſuch Stations. And though *tis 
true in all, that the longer the Teleſcopes are, 
provided they are good, the better they will be 
for this Effect; yet ſomewhat of Limitation is re- 
quiſite, at leaſt, that they be not ſhorter than cer- 
tain Limits for ſeveral Diſtances. Theſe may be 
as follows: For 1 Mile, 1 Foot ; for 2 Miles, 2 
Foot; for 3 Miles, 3: Foot; for 4 Miles, 4; Foot? 
for 5 Miles, 5 Foot 10 Inch. for 6, 9, Foot; for 
for 7 Miles, 8 Foot 9 Inch. for 8, 10; Foot; for 
for 10 Miles, 13 Foot, and ſo forward. One of 
theſe Teleſcopes muſt be fix'd at each extreme 
Station, and two. of them in each intermediate ; 
ſo that a Man, for each Glaſs, fitting and looking 
through them, may plainly diſcover what is done 
in the next adjoining Station ; and, with his Pen, 
write down on Paper the Character there expoſed, 
in their due Order; ſo that there ought to be two 
Perſons at each extreme Station, and three at each 
intermediate; ſo that, at the ſame Time, Intelli- 
gence may be convey d forwards and backwards. 

Nx x T, there mult be certain Times agreed on, 
when the Correſpondents are to expect; or elſe 
there muſt be ſet at the Top of the Pole, in the 
Morning, the Hour appointed by either of the 
ut x Correſpondents, for —_— that Day; if the 
nu Hour be appointed, Pendulum Clocks may adjuſt 
ph the Moment of Expectation and Obſerving And 
uch the ſame may ſerve for all the other intermediate 
vil Corre ſpondents. | 
then NX r, there muſt be a convenient Apparatus of 
characters, whereby to communicate any Thing 
vith great Eaſe, Diſtinctneſs and Secrecy. There 
muſt be therefore, at leaſt, as many diſtinct Cha- 
atters, as there are neceſſary Letters in the Al- 
Phabet that is made uſe of, (as is expreſſed in Fig. 

L 
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I.) And thoſe muſt be either Day Characters, 
or Night Characters: If they are to be made 
uſe of in the Day-time, they may all be made of 
three ſlit Deals, moving in the Manner I. here 
ſhew, and of Bigneſs convenient for the ſeveral 


Diſtances of the Stations for which they are made, 
that they may be viſible through the Teleſcope of 
the next Station. Any one of which Characters 
may ſignify any one Letter of the Alphabet, and 
the whole Alphabet-may be varied 10000 Ways; 
ſo that none but the two extreme Correſponcent 
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ſhall be able to diſcover the Information convey'd ; 
which I ſhall not now inſiſt on, becauſe it doth 
more properly belong to Cruptography. If the 
Characters are for the Night, then they may be 
made with Links, or other Lights, diſpoſed in a 
certain Order, which may be veiled, or diſcovered, 
accorditty to the Method of the Character agreed 
on; by which, all Sorts of Letters may be diſco- 
vered clearly, and without Ambiguity. 

THERE may be various Contrivances to facili- 
tate and expedite the Way of diſplaying and ex- 
poling theſe Characters to View, and of withdraw- 
ing, or hiding them from the Sight ; but this 
1 I conceive, will be as eaſy and ſimple 
as any: All which may be expoſed at the Top of 
a high Pole, and by two ſmall Lines moved at the 
Bottom, ſo as to repreſent any Character. 

By theſe Contrivances, the Characters may be 
ſhifted almoſt as faſt, as the ſame may be written; ſo 
that a great Quantity of — may be, in a 
very ſhort Time, communicated. 

THERE will be alſo requiſite ſeveral other 
Characters, which may, for Expedition, expreſs 
t whole Sentence, to be continually made af. of, 
whilſt the Correſpondents are attentive and com- 
nunicating. The Sentences, to be expreſs'd by 
me Character, may be ſuch as theſe, in Fig. 2. 


J 1 am ready to communicate. JI am 


ready to obſerve. 4 I ſhall be ready preſently. 


* I ſee plainly what yon ſhew, , Shew the 
de; 


again. N Not too faſt. Shew faſter. An- 
ters ver me preſently. Dixi. Make Haſte to commu- 
cate this to the next Correſpondent. 1 Bay for 
Anſwer ; and the like. BI 
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ATL which may be expreſs'd by ſeveral ſingle 
Characters, to be expos'd on the Top of the 
Poles, by themſelves, in the following Manner, 
ſo as no Confuſion may be created thereby. 
_ TI coup inſtance in a hundred Ways of faci- 
litating the Method of performing this Deſign with 
the more Dexterity and Quickneſs, and with little 
Charge ; but that, 1 think, will be needleſs at 
preſent, ſince whenſoever ſuch a Way of Correſ. 
pondence ſhall be put into Practice, thoſe, and 
many more than I can think of at preſent, will of 
themſelves occur; ſo that I do not in the leaf 
doubt, but that with a little Practice thereof, |! 
Things may be made ſo convenient, that the ſame 
Character may be ſeen at Paris, within a Minute 
after it hath been expoſed at London, and the like in 
Proportion for greater Diſtances ; and that the Chi 
racters may be expoſed ſo quick after one another, 
that a Compoſer ſhall not much exceed the Ex 
poſer in Swiftneſs. And ſo great. Expedition may 
not only be performed at the Diſtance of one Sti 
tion, but of a hundred ; for ſuppoſing all 'Thing 71 
ready, at all thoſe ſeveral Stations, for Obſerving 
and Expoſing, as faſt as the ſecond Obſerver doti 
read the Characters of the firſt Expoſer ; the { 
cond Expoſer will diſplay them to the Obſerver d 
the 3d Station, whoſe Expoſer will likewiſe di 
play them for the 4th Obſerver, as faſt as his 0 
ſerver doth name them to him, or write then 
down. 

THERE may be many Objections brought: 
gainſt this Way of Communication; and fo ma! 
the more, becauſe the Thing has not yet been pu 
in Practice. But, I think, there can hardly 
any ſo great, as may not eaſily be anſwered a 
obviated. 


THrs 
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Turk may be many Uſes made of this Con- 
trivance, wherein it will exceed any Thing of this 
Kind yet practiſed ; but I ſhall not now ſpend 
Time to enumerate them; only in two Caſes, it 
may be of ineſtimable Uſe. The firſt is for Cities 
or Towns beſieged ; and the ſecond for Ships upon 
the Sea; in both which Caſes, it may be practiſed 
with great Certainty, Security, and Expedition. 


A farther Explication of the Figures. 


LET ABC (Hg. 1.) repreſent three very long 
Maſts or Poles erected. E the Top- piece, that joins 
chem all together. D, a Screen, behind which, all the 
Deal-board Characters hang upon certain Rods or 
Lines, and may (by the Help of ſmall Lines com- 
ing down from the Bottom of each of them) be 
expoſed at F, or drawn back again behind D, as 
Occaſion ſhall be. G is the Character for a Sen- 
tence agreed on, c. 


The Letters of the Alphabet in Characters, Fig. 2. 


=\/1FALT+ 
LIC THOL 
VAXVAO 


L 3 ArL 
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Att the Alphabet, or requifite Characters, 
may be diſtinctly, and without Ambiguity, expreſ- 
ſed. Such a Diſpoſition as this, which I have 
here deſerib'd, 1 think, will be ſufficient. 
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Dr. Ho O“ Diſcourſe of Carriages before 
the Royal Society, on Feb. 25. 16845. 

with a Deſtription of Stevin's Sazling 
Chariot, made for the PYmce of Orange. 


| 

{ 
HE Occaſion of this following Diſcourſe was WM ! 
from the Module of a Waggon, ſhew'd to 

the Royal Society ; upon which Dr. Hook diſcourl- WM | 
ed largely on the various Ways of Conveyance. WW © 
Among all which he ſaith, But that which excel- ! 
led any; that has hitherto been done of that Kind, 8 
was the Sailing Chariot, made by Simon Stevil, 
for the Prince of Orange, which, in two Hour' 
Time, ran upon the Sand, on the Sea-Shoar, by 
the Strength of the Wind, forty two Miles, car. 
rying in it no leſs than 28 Men, with Safety and 
Security: Of which I have ſeen the Deſcription, 
and have had the full Account. But this being 
only accommodated for ſuch ſmooth Ways, as the 
Sand on the Sea-Shoar, could not be made for 
common Ufe, and has therefore been laid aſide and 
diſus d. However, ſince there is a * 
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ſuch a Performance, it may, perhaps, be worthy 
Conſideration and further Inquiry, whether it 
may not be poſſible to contrive, and make ſome 
other Kind of Chariot, or Carriage, which may 
perform as much in any other paſſable Ways; 
which, I conceive, would be of vaſt Benefit to 
Mankind. 

TRE Principal Matter, wherein it differ'd from 
all other Sorts of Land-Carriage, was this, That 
inſtead of making Uſe of the S7rexgrh of Men, or 
of any Sort of Aui mal, he made Uſe only of the 
Strength of the Wind, and that after the ſame 
Manner as it was then made Uſe of, for the 
moving of Veſſels upon the Water; namely, by 
having Maſts, Sails, and other convenient Rig- 
ging, as Shrouds, Stays, Sheets, Booms, and all 
other Rigging, as was neceſſary for the Manage- 
ment of thoſe Sails. Then, for guiding this Engine, 
he ſo order'd his Contrivance, that he could, by 
turning the Axle-tree of the Wheels, make it go 
this Way, or that Way, at Pleaſure, with as 
much Eaſe and Certainty, nay, very much more 
than tis poſſible to ſteer a Ship, or any other 
Veſſet upon the Water. To keep it ſafe and ſe- 
cure from overturning, though on ſo ſmooth a 
Plain as that. paſſed over, there was little Dan- 
ger from the rifing of the Wheels on one Side; 
yet, in the firſt Attempts it being better to over- 
do, in making Proviſions againſt any Thing of 
Danger, he placed the Wheels at a great Diſtance, 
or Breadth, one from another ; and, as I judge by 
the Draught, very near half the Length of the 
whole Carriage ; by which Means there could be 
no Manner of Danger in over- ſetting; and ſtill the 
leſs, the more the Carriage was loaden, if the 
Danger of over-ſetting were to be feared from the 
Strength of a ſide Wind upon the Sails; for the 
Wheels being placed at a pretty Diſtance without 

| L 4 the 
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the Body of the Carriage, all the Weight of the 
Carriage, together with the Weight of two of the 
Wheels, and all the Weight of the Men muſt be 
lifted up, and reſt upon the two Wheels on the 
Leeward Side, which neither Sails nor Maſts 
would be able to do. 5 

TH Way of ſteering or guiding this Carriage, 
was much the ſame with that which is, and has al- 
ways been practiſed in Carriages upon 4 Wheels; 
namely, an Helm, or Pole, ſo faſtened to the Axis. 
that by the Means thereof, as by a Leaver, the 
Axis could be ſwaſhed either this Way, or that 
Way, upon a Center-Pin, as is row in Uſe in 
Coaches and Waggons, for the turning or ſwaſh- 
ing of the Fore-Axis ; only, whereas the Pole, in 
theſe, is turned and extended Outwards, before 
the Carriage, in this, it was turned Inwards. The 
Wheels are about a middle Size, between the uſu- 
al Size of the fore and hind Wheels of a Coach, 
and were made very ſtrong and ſubſtantial; and 
what was peculiar in them, was, that the Rims of 
them were 18 Inches, or 2 Foot broad, and the 
Spokes were made to ſtrengthen the whole Breadth; 
the Reaſon of which I ſuppoſe was, that they 
might thereby be the better able to reſt upon the 
ſandy Shoar, without ſinking, or making Rote, 
in it, which would have made it move very much 
heavier, ; the Wheels being thereby always in 
riſing Motion ; for the Weight of the whole Car- 
riage, and the Weight within it (which mult be 
very conſiderable, there being 28 Perſons in it) 
relting only upon the four Points of the W heels; 
if they had been made with narrow Rims, muſt 
neceſſarily have ſunk pretty deep into the Sand; 
but being broad, and the Sand very ſmooth, as i 
is gencrally left by the Sea, a ſmall ſinking of the 
touching Line of the Breadth of the Wheel, dot! 


” 


preſently make a very broad Footing, to reſt up- 
on the Sand. 1 | T HERE 
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Tux xx were two of theſe Chariots made, the 
one a larger, of about 30 Foot long, and the other 
a ſmaller, about 10 or 12 Foot long: The larger 
had two Maſts and two Sails, proportionable to 
the Sails of a Boat, much about the ſame Bigneſs. 
The leſſer had only one Maſt and one Sail, pro- 
portioned likewiſe to its Bigneſs. Each of the 
Sails had two Yards, the one at the 'Top, and the 
other at the Bottom, with proper Rigging to 
work them. The Bottom Yard, I conceive, was 
put upon a double Account, Firſt, to keep the Sail 
mere flat and plain, that it might, when the Car- 
riage was to ſail near a Wind, be kept more ſharp 
and trim; the great Advantages of which I en- 
deavour to prove upon another Occaſion. And 
Secondly, That the Sails might be the eaſier ma- 
naged, and tacked, as Occaſions ſhould require. 
And though I cannot find, whether this Engine 
was ever tried, or made Uſe of, for Sailing by a 
Wind ; yet, I doubt not, but that it would have 
far exceeded any Veſſel whatſoever, that fails up- 
on the Sea, in going near a Wind; becauſe, that 
in this, there could be no falling to Leeward, 
(which the beſt Veſſels on the Sea do more or leſs) 
the Wheels, in this, keeping it directly in the Line, 
or Plain of the Wheels. | 

Tae greater Carriage was guided, or ſteered, 
by moving the hinder Wheels by a Pole, like the 
Helm in a Ship, and the End of it had Tackles to 
bend it towards this or that Side ; and the Rule of 
Steering was the ſame as in a Ship. The leſſer 
Carriage was ſteered by moving or um 
Axis of the fore Wheels ; the Pole or Helm being 
turned backward into the Carriage, and the Rule 
of Moving it was alſo the ſame as the former. 

TRE laſt Thing to be confidered in theſe Car- 
nages, is the great Swiftneſs of their Courſe, which 
was ſo conſiderable, that no Horſes, in their full 

Speed, 
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Speed, could long keep Pace with them ; and Vef. 
ſels on the Sea, ſailing the ſame Way, ſeem to be 
carried backwards very ſwiftly. This, had it not 
been atteſted by Teſtimonies of undoubted Credit, 
would have ſeem'd very difficult to be aſſented to. 
But, on the other Side, if we conſider the advan- 
tageous Circumſtances for its Promotion, and 
- ſpeeding forward, and the ſmall Impediments for 
the hindering theſe Carriages had, beyond any 
other, we ſhall find much leſs Reaſon to doubt 
the Hiſtory of it: For, if we compare it with Veſ. 
ſels ſailing upon the Sea, we ſhall find that this 
Carriage has firſt a plain, hard and even Surface 
of the Shoar to paſs over, without any Rub or 
Impediment; ſo that it is moved in a Plain 
without rifing or falling, without any unequal 
Impediment, ſave only ſome ſmall Matter in the 
rubbing of the Ends of the Axes in the Naves of 
the Wheels, which, being well oiled, will be very 
little; whereas a Ship at Sea, when there blows 
a ſtiff Gale (which is abſolutely neceflary, when 
much Speed is deſired) is firſt clogg'd in its Moti- 
on by the Lentor and Difficulty of yeilding in the 
Medium of Water; by the unequal Stoppings of 
the riſing Waves, which create an undulating 
and unſteady Motion Upwards and Downwards, 
as well as Side-ways ; beſides the Slope falling and 
ſliding away to Leeward, which muſt be allow d 
for in all Side-Winds, by ſteering ſome Point 
nearer the Wind, than the direct Way; and con- 
ſequently the Length, paſſed by the Veſſel, will be 
as much longer than the direct Diſtance, as the 
Secant of ſuch an Angle is than the Radius. On 
the other Side, if we compare its Motion with 
that of a Carriage drawn by Horſes, or other liv- 
ing Creatures, it plainly appears that theſe were 
moved by an unwearied Strength, whereas the 


Horſes were not long able to hold that Pace. - 
that 
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that upon the whole, it ſeems to be the ſwifteſt 
Carriage yet known, for ſo great' a Burthen, and 
fo long a Way. 

Bur the great Objection againſt this Invention 
is, that it is hardly practicable in any other Place, 
and even there bur at certain Times, which poſſibly 
have been the Reaſons, why it has been 15 
diſuſed, and almoſt forgotten. To which 1 an- 
ſwer, That ſcarce any other Invention for Carri- 
ige is practicable in all Flaces: Land Carriage 
cannot be practiſed at Sea, nor Sea Carriage by 
Land; Carts and Coaches cannot be uſed in ſome 
Places, by reaſon of the Inconvenience of the 
Ways, as in Cornwall. But this Invention, 
I conceive, is not to be thought confined on- 

7 to the ſmooth Sands on the Sea Shoar; 

doubt not, but that if Trial were made (as 

I hope it will ſhortly be) it might be much more 
practicable upon the plain Downs of Exg/ard, than 
where it was uſed, by Reaſon they are much more 
expoſed to the Wind, and alſo much more hard, 
ſo that the Wheels need not be of ſo great a 
Breadth. I conceive farther, that the Carriage 
may be improved much in its Lightneſs, and alſo 
in the Eafineſs of moving. If ſuch a Chariot were 
made for Salisbury Plains, Banſtead Downs, Il in- 
cheſter Downs, Newmarket Row, or ſome ſuch 
ſmooth Plains, and the Wheels, (which need be 
bur three) were moved upon ſmall Steel Pevots or 
Gudgeons, in Bell-Metal Sockets, well oiled, in- 
ſtead of being moved upon the large End of an 
Axle-tree. Next, if inſtead of 4 Wheels, 3 only 
were made uſe of, placed in the Form of a Tri- 
angle, the ſteering Wheel being that which went 
foremoſt, and the Place of the Maſt in the Center 
of the Triangle, the Weight carried, to be all 
placed behind the Maſt, to which 1 would alſo 
have added a Contrivance to retard and ſtop its 
Motion, 
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Motion, whenever there ſhall be Occaſion, which 
is eaſily to be done; ſomewhat after the ſame 
Manner as Windmills are ſtay'd, when there is 
Need. By ſuch a Contrivance, I doubt not, but 
a Chariot may be made to out-run even the ſwift. 
eſt Race-Horſe, eſpecially where the Courſe is 
long and plain; and with a Side Wind may be 
carried back again to the Place from whence it ſet 
out; and both forward and backward may be car. 
ried with as great a Swiftneſs, even as the Wind 
moves, which will not be unpleaſant to ſuch as 
have ſuitable Conveniences near their Habitations; 
with which may be tried as many Experiments of 
ſailing near a Wind, as can be tried upon the Sea; 
the Contrivance of the Wheels making the Mo- 
tion as eaſy, as the Water of the Sea or Rivers in 
others; and to a very ſwift Motion, having much 
leſs of Impediment, eſpecially if the Wheels be or- 
der'd. to the beſt 3 all Manner of -rub- 
bing or ſliding being thereby taken off, and even 
the Inequality of the Ways themſelves may be in 
a great Meaſure removed. I have been the more 
particular in deſcribing this Carriage, becauſe it 
was the ſwiſteſt that has poſſibly yet been made, 
and therefore, on this Occaſion, deſerved more 
than a tranſient Mention, tho' I do not look up- 
on it as an Invention of the higheſt Perfection, for 
this Effect ; but may be as much exceeded, as that 
exceeded a Man that leiſurely walks. Who it was 
that firſt invented the Wheel, is not recorded in 
Hiſtory, it having been long before any Hiſtory 
extant (except that of the Bible) and the firſt 
Mention we find of it there, is Pharaoh's Chariot, 
in which Fo/eph was exalted to ride: Of whoſe 
Form we know nothing but the Name, tho? it had, 
in Probability, been known long before that Time; 
which, notwithſtanding, long preceded any Hea- 
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L. | Hyginis 


— 3 — — a 3 — 


my 25 woo 


„ e 


— 
— 


13 


of Carriages, &c. 157 
Heinis relates, in his 2d Book, where he 
treats De Ophincho, that Ceres invented an One- 
Wheel'd Chariot, which Triptolemus (whoſe Nurſe 
ſhe was) firſt made uſe of, for to make Speed, to 
inform the World of her Bounty. Ceres cum ſus 
beneficia largiretur hominibus, Triptolemum cujus 
ipſa fuerat nutrix (qui primus hominum una rota 
dicitur uſus ne curſum moraretur) juſſit omnium 
nationum agros circumeuntem ſemine partiri, In 
Gloſſis Iſiodori, Vebiculum unins rote, is called 
Pabo. But how this One-Wheel'd Chariot was 
contrived, or uſed, is not to be found in Hiſtory ; 
Mention there is, of other Chariots, with more 
Wheels, in the ancient Authors; { that 'tis clear, 
it was known and practiſed long before any Eiſto- 
ries of Heathen Writers were publiſh'd. An In- 
vention of ſo great Uſe, that it ſeems impoſſible 
ever to be loſt by Mankind, after it be once known : 
Which Conſideration makes me very much won— 
der whence thoſe Men came, that inhabited 4n:e- 
rica, before the Spaniards over-running and con- 
quering of it ; ſince it ſeems probable, that if they, 
or their Anceſtors, had ſprung from any People 
here, on this Side of the World, viz. from Europe, 
Aſia or Africa, they muſt needs have carried alon 
with them the uſeful Invention of the Wheel ; bur 
it has been obſerved, that they knew nothing at 
all concerning it, nor any the leaſt Uſe of it, 
throughout all America, before the Europeans 
came among them. So that we muſt conclude, 
either that they were made Inhabitants before the 
Invention of the Wheels was found, or that thev 
never had any Origination from any Generation of 
Men in thoſe Parts of the World, at leaſt not from 
the Tartars, who, of all People, do moſt frequent- 
ly uſe them ; but this by the by. The firſt, and 
moſt ſimple of Carriages by Land, was this Inven- 
tion with one Wheel, and may poſſibly be moſt 
accommo- 
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accommodate, for attaining the End we ate now 
inquiring after, which is Swiftneſs, it having the 
leaſt Impediment to its Motion, and the leaſt In- 
cumbrance of any other; and may therefore, in 
the next Place, deſerve to be conſidered, and poſ- 
ſibly be brought into common Uſe, at leaſt to be 
experimented, as was that of the Sailing Chariot. 

Bu r before I come to the more particular De- 
ſcription thereof, I think it will not be imperti- 
nent to examine the Contrivance of the Wheel, as it 
is applied to Carriages, for the facilitating of their 
Motion. One of the greateſt Obſtructions to Swift- 
neſs of Motion being the Inequality of the Ways, 
and the rubbing or grating of thoſe Ways againſt 
thoſe Bodies orWeights, that are drawn or lid up- 
on them. 

Tux Wheel ioing then a round Body, and 
moving forwards, only by its Rollings, doth not 
at all rub, grate, or ſlide upon the Way; and fo 
hath no Impediment at all to its Motion forward, 
where the Way is even, plain and horizontal, or 
level, there being no Impediment, or very little, 
from the Medium of the Air it paſſes through, and 
ſo hath no Impediment to be moved with the 
ſwifteſt Motion, like that of the Reſiſtence of 
Water to Veſſels moving through it: So that the 
only Impediment ſeems to be that of irs own Bulk, 
(of which 1 ſhall ſpeak hereafter) becauſe the out- 
ward Rim of the Wheel, in its rolling Motion, 
doth uniformly apply its Parts to the Parts of the 
Plain, by deſcending down, and riſing up from 
them perpendicularly ; and the touching Part is 
always quieſcent upon the Plain, and moves not 
either forward or backward ; and conſequently all 
Impediment from rubbing upon the Ground or 
Way is wholly taken off, as twill be evident to 
any one who ſhall examine the Motion of any 


one Point of the Verge of the Wheel ; for he = 
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find that every Point of this Verge doth, by the 
compounding the circular and progreſſive Motions 
together, move itſelf in a true Cyc/oidal Line, and 
that, in the Point of touching it, reſteth or ſtand- 


eth till in the Boundary between two ſuch Lines. 


So that where the Plain and the Wheel is perfectly 
hard and ſmooth, the Wheel receives no Impedi- 
ment to its compounded Motion ; but it may be 
thought that the circular Motion of the Wheel is 
an Impediment to the progreſſive Motion, becauſe 
by Means of this Compoſition, the Parts of the 
Wheel do, in ſeveral Poſitions therein, receive ſe- 
veral Degrees of progreſſive Motion, and ſo ſeem 
to go, as it were, by Starts, for that the Points, 
whereby they touch, have no progreſſive Motion 
at all ; and when they are at the Top, or at the 
teſt Diſtance from the Plain, they have a dou- 

le Velocity forwards, compared to that of the 

Center, and, in every intermediate Poſition, a dif- 
fering Degree of Velocity forward. But this is no 
Impediment at all to the progreſſive Motion of the 
Whole, each Motion being ſeverally uniform, e- 
qual, and continued. For a Pendulum, whoſe 
Weight at the End is a Globe of Lead, or any o- 
ther ponderous Body, ſuſpended by a String, re- 
ceives the ſame impetus from the Power of Gravity, 
(which is the ſame in both Caſes) whether this 
Globe, ſo ſuſpended, be ſuffer'd to vibrate, whilſt 
it be ſwiftly whirled round upon its Center, or 
whether it be not ſo whirled at all, the compound- 
ing of Motions not at all intermeddling with one 
mother; but every one keeping its diſtinct in- 
tus, as may be eaſily found by Experiment, if 
Trial be made in the Way I propoſe. Whence I 
conceive alſo, that the periodical Motion of the 
Earth, or any other Planet about the Sun, would 
de the ſame, whether the Body of any of them 
vere gyrated round their own. Centers, or not, 


and 
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and whether the Axis of that Gyration were 21 
right Angles with the Plain, in which they are 
mov'd or not, the Motion or Influence of the one 
not at all interfering, or diſturbing that of the o. 
ther. But this only by the by. However, 1 think 
it may be pertinent to be confider'd in the Exami. 
nation of an Hypotheſis of Gravity, propounded 
by the learned Dr. Voſſins, in his lately publiſh'4 
Miſcellaneous Treatiſe, wherein he lays great Etreſ; 
upon the Poſition of the Axis, in reſpect of the 
Plain of its circular, or direct Motion. 

Nxxr, we are to conſider, what Impediment 
to its Motion, a Wheel, thus roll'd upon a Floor, 
receives from that Floor. 'There may be two im- 
pediments then, that a Wheel, ſo roll'd, may re- 
ceive from a Floor according to the Nature thereof 
The firſt and chiefeſt, is the yielding, or opening 
of that Floor, by the Weight of the Wheel ſo 
rolling and preſſing; and the ſecond, is the ſtick 
ing and adhering of the Parts of it to the Wheel; 
to which two may be referr'd all others, all 
which proceed from the yielding or giving Way 
of the Parts of the Floor, and the not returning 
again to their bended Poſture ; for, if the Floor be 
perfectly hard (as alſo the Parts of the Wheel) tho 
it be very unequal, yet is there little or no Loſs, ot 
conſiderable Impediment to be accounted for; for 
whatever Force is loſt, in raiſing or making 1 
Wheel paſs over a Rub, is gain'd again by the 
Wheel's deſcending from that Rub, in the fame 
Nature as a Ship on the Sea is promoted by the 
deſcending down of a Wave, as much as impeded 
by its aſcending, or a Pendulum is promoted by 
its Deſcent, as much as impeded by its Aſcent. 

No x is the yielding of the Floor any Impedi- 
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ment, if it returns and riſes againſt the Wheeh ing 
for the ſame Reaſon ; but the yielding, or ſinkirę att 
of the Floor, and its not returning again, is the tha 
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eat Impediment from the Floor; for ſo much 
2 Motion is loſt thereby, as there is Force re- 
quiſite to ſink ſuch a, Rut into the ſaid Floor by 
any other Means; whether by Weight, Preſſure 
or thruſting. directly down, or any Ways ob- 
liquel 
, Ab it may alſo be calculated, by e, on 
the Wheel, whoſe Weight, at the mean Time, inks 
the'Floot it rolls over. Either Way it will be eaſy 
to 79 it under Calculation, which is the Deſign 
ifcourſe. 

Tu E Second Impediment it receives from « 
Floor; or Way, is the ek and adheting of the 
Parts of the Way to it; for by that Means, there 
is a new Force ee to pull it off, or raiſe the 
hinder Part of the Wheel from the Floor, or Way, 
to which it ſticks, which is moſt conſiderable in 
moiſt elayie Ways, and in a broad rimm'd Wheel. 
For in ſuch Ways, the Wheel doth not only loſe 
a Part of its Motion, by the yielding and preſſing of 
the Clay againſt the fore Parts of the Wheel, bur 
by the cleaving to, and holding of it to the hin- 
der Parts, Which makes all Carriages move very 
lug iſhly and Heavily in ſuch Ways. | 

nus much 1 th neceſſary to conſider, as 
to the Goodneſs of Badneſs of the Floor, or Ways 
over which Carriages are to paſs, whereof, in t 
1; this may be affirm'd, that the harder the 
ays are, the leſs Impediment they give to the 
Motion of Carriages over them; and the more e- 
ven t & are, the more equal is the Motion. 

HIT RHERTO l have conſider'd the Wheel only 
25 free, and, of itſelf, burthen'd only by. Its own 
Weight. 1 ſhall next confider it as burthen'd by ano- 
ther Weight. 'T here are two Ways then of burthen- 
ing'a'Wheel. The firſt is, by laying the Weight 
the Top of it; the ſecond is, by laying it upon 
the Center; or Axis of it. 

M Tas 
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Tu E firſt Way was poſſibly the firſt invented, 
being of great Uſe for tranſporting of very great 
Weights ſome ſhort Way, and is generally Mralifed 
for removing of Obelisks, Columns, great Stones, 
or Great Beams of Timber; and, for that Uſe, 
the Rollers, or Wheels, are generally ſolid Pieces 
of hard Timber, cut or turn'd round; and are 
very long or broad, call'd Rollers; this, of all 
Ways, is the eaſieſt for removing ſuch Weights ; 
but then they muſt be continually chang. by 
being remov'd from behind the Weight, and plac'd 
before ; for as they roll forwards upon the Floor, 
ſo they roll backwards under the Weight, or ra- 
ther promote the ſame with a double Velocity to 
that of their own upon the Floor. By the Way, 
it ſeems very ſtrange, that the Veſ-Indians, tho 
in their Buildings they made ufe of ſuch vaſt 
Stones, and dragged them on the Ground for ſo 
ou a Diſtance, yet that they ſhould not under- 

and the Uſe of theſe Wheels, or Rollers, which, 
Hiſtories ſay, they did not, they performing thoſe 
Tranſportations only, by the main Strength of Men 
pulling at the Ends of a great Number I By 
this Way, a vaſt Weight may be. moved by a ve- 
ry ſmall Strength, if all Things be hard and ſmooth, 
approaching much to. the moving of a Bulk upon 
the Water ; but this being, more proper to be in- 
larged upon under the Head of Strength, and not 

fo adapted for Speed, I ſhall leave at preſent, till | 
ſpeak of that Part. 250 ry. 

Tu x fecond Way then of burthening Wheels, 
is, by reſting ſuch Weight, upon the Axis, or Cen- 
ter of them; This may be, and has been prac- 
tiſed alſo two Ways; that is, either firſt, by 
making the Wheel move round upon the Axis 
fixed to the Carriage; or, ſecondly, by fixing the 
Axis to the Wheel, and making the Axis to tum 
round in a Socket of the Carriage ; the * 0 
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theſe Ways is new, and has always been the Way 
of uſing Wheels for Chariots, Carts, Waggons, and 
fuch ther Kinds of Carriages ; the ſecond, is uſed 
in Wheel Barros, and ſtich other Carriages and 
Uſes, & here the Wheel runs within the Frame. 
Of theſe ro Ways, the laſt (where it can be ap- 
rech, is much the beſt; for that the Axis can be 
mack better fixed inf the Wheel, ſo as to make it 
run trite in & Plain! ; and next, for that the Axis 
may Be kept more firm and 750 to that Motion, 
by laving the two Ends of the Axis, by Means of 
its Gudgeons, kept in the Sockets fitted for it; and 
thirdly, ' becauſe the ' Gudgeons, halving the 
WeigHe, may be made very much ſmaller, and ſo 
wilP not cauſe a tenth Part of the Friction which 
is neceſſary in the other Way. This ſecond Way, 
therefore, is much better accommodated for Speed 
than the former, and may alſo be well enough 
tontriv'd,” to be made applicable to ſeveral Sorts of 
Carriages fit for that oſe, of which 1 ſhall 

after ſpeak, - bf 4 | 
Fu x next Thing to be confider'd, is the Make 
of the Wheel itſelf ; which has been feveral Ways 
contriv'd, and made uſe of in differing Ages of the 
World, ahd for differitig Occaſions. The firſt and 
moſt ſimple, was that whith was made of a round 
Piece of Timber for Rollers, as 1 noted before, in 
which there ſeem'd to be little of Art, but only 
ſawing it off with a Saw; theſe were of the 
ſmalleſt Sort, and are till uſed for Truckles and 

ſmaller Carriages. 5 
Fux Second, wis that of a ſomewhat bigger 
Sort, and that was either cut out of a whole 
Plank, where it cou'd be procur'd broad enough, 
or elſe was made of two or more Planks join'd to- 
gether, and faſten'd by two or more, croſs Ledges, 
and that was call'd Tympanum, and the ſame is 
ſtill uſed' for the Carriages of Guns at Sea. The 
M 2 third 
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third Way, was of bending a Piece of phable 'Fint- 
ber, as we now do for Hoops, and thereby making, 
the Rim of the Wheel all of one Piece, and fix- 
ing the Spokes to it, which were alſo fix'd into 
a Nave in the Middle ; which Nave was alſo turn'd 
and bor'd, as the Naves, we now uſe, are. 

Tu E laſt, and moſt practicable of all, was that 
we now uſe, whereof the Rim was made with ſe- 
veral Fellows join'd and yok'd together with Pins, 
and ſometimes with Joints, and ſtrengthen d alſo 
by the Sides with Irons, and, after all, bound 
round with Iron Streaks and Nails. This Way 
is uſed for all Sort of Carriages, whether heavier 
or lighter; and Wheels, thus made, are differenced 
only by being made either bigger or leſs in Com- 
paſs, or ſtronger and weaker in Subſtance or Bulk; 
whence they become alſo thicker or thinner, in 
Breadth or Thickneſs, and alſo heavier or lighter, 
according to the various Deſigns and Uſes they 
are apply'd unto ; the Circumſtances and Acci- 
dents, that concomitate their deſign'd Uſe, belt 
directing the Artiſt in the Contrivance of their 
Form and Make. _. IN 

I 54 AL L not now inſiſt upon explaining, 
which Sort is moſt proper for every of theſe De- 
ſigns, becauſe 1 ſhall do that under each proper 
Head; but ſhall only conſider at preſent, which 
Kind of theſe are beſt for Speed and Celerity, that 
being the Head I am now explaining. _ 
| Fox making of Speed then, thoſe Sorts of 
Wheels are beſt which are the biggeſt in Circum- 
ference or Diameter, becauſe firſt, a much greater 
Part of the Rim doth bear at once, than in a 
Wheel of a leſs Cireumference ; for the Way be- 
ing always more or leſs yielding, the bigger Wheel 
ſinks in ſo much leſs to come to its bearing, than 
the leſſer Wheel, by how much the greater Circle 
approaches nearer to a ftreight Line, or the Tan- 

gent 
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gent of the Floor. Secondly, Becauſe the greate® 
the Arch, the more eaſy is the Riſe of the Wheel 
over any Irregularity, or Rub in the Way, and 
the eaſier the Fall, and thereby approaches nearer 
to the evening and plaining of the Way, and makes 
leſs Inequality in the Draught. On the Contrary, 
the ſmaller the Wheel, the worſe, for that it in- 
troduces all the contrary Inconveniences. Third. 
iy, The larger the Wheel is in Circumference, the 
leſs is the Impediment of the rubbing and 
wearing. 


For Firſt, the Leaver of the Spoke is ſo much 
the longer, and ſo the Nave will turn ſo much the 
eaſier upon the End of the Axle; the Weight 
born, in both Caſes, being the ſame, and conſe- 
quently the Bigneſs, both of the one and the other, 
needing not to be differing. 

Secondly, Tu x lighter the Wheel be (provided 
it be made ſtrong enough to perform the Buſineſs 
it is deſign'd for) the better it is; and therefore 
all Manner of Contrivance that tends to the mak- 
ing the Wheel dert, and yet large and light, is 
to be made uſe of, for that thereby a leſs Weight 
is neceſſary to be moved, and conſequently the 
ſame Strength will have the greater Effect. 

Thirdly, Tu x leſs rubbing there be of the Axle, 
the better it is for this Effect; upon which Ac- 
count, Steel Axes, and Bell-Metal Sockets, are 
much better than Wood, clamped, or ſhod with 
lron; and Gudgeons of hardened Steel, running 
in Bell-Metal Sockets, yet much better, if there be. 
Proviſion made to keep out Duſt and Dirt, and 
conſtantly to ſupply and feed them with Oil, to 
keep them from eating one another; but the beſt 
Way of all is, to make the Gudgeons run on large 
Truckles, which wholly prevents gnawing, rub- 


ding, and fretting. | 
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Tuxs r are ſome of the good Qualifications cf 
Wheels, prepared and adapted for the Deſign of 
Speed, which I am now difcourſing of: 1 here 
are ſome other Qualifications that yet exceed theſe, 
of which 1 ſhall treat ſome other 'Time, where [ 
ſhall have Occaſion to apply them. 

Havins thus far confider'd of the Properties 
and Qualifications of Wheels, fit for ſuch Carri- 
age, I ſhall next conſider what Kind of Carriage 
is beſt for this Purpoſe, and what Number of 
Wheels are fitteſt to be applied. 


Firſt, Fo the Properties of the Carriage. That 
which is of the ſmalleſt Bulk, and of the lighteſt 
Weight, and of the ſimpleſt, plaineſt, and yet 
ſtrongeſt and moſt durable Structure, is the beſt ; 
provided ſtill, that, in every Particular, it be ſuf- 
ficient for performing what is required of it. That 
Carriage, which is only deſign'd for carrying a 
ſingle Man, ſhould not be made either large enough, 
or ſtrong enough, or heavy enough, to carry two; 
that, which can be born by one or two Wheels, 
ſhould not be loaden, or clogged, with two, three, 
or four. So that upon the whole Matter of the 
Inſtrument, fit for Conveyance of one fingle Per- 
ſon, I ſee none can be better than a certain Carri- 
age or Chariot, and for the convenient Reception 
of one Man, and reſting or moving upon one ſingle 
Wheel. I do not find this to be in Practice any 
where, but in Chiua, of which there is a ſhort Ac- 
count in Martinius his Atlas Sinicus. But this is 
not ſo well adapted for Swiftneſs, being moved by 
the Strength of Men, and, for the moſt Part, by 
one, and ſo is only a Chair, or Sedan, with one 
Man and a Wheel, inſtead of a ſecond Man ; but 
might be contrived much better, both for Eaſe and 
Speed, if there were two Men made uſe of with 
one ſingle Wheel, which I ſhall elſewhere —_— 
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but ſti} it will come ſhort, as to Speed, in Com- 
pariſon to one, wherein the Strength of Horſes, or 
ſome ſuch ſwift and powerful Mover, is applied 
for its Acceleration. 

Tux next Thing then to be conſidered, in an 
Engine for Speed, is the Application of Strength 
for the moving thereof, which is the Life of the 
whole; and without which, all the reſt is motion- 
leſs. This I ſhall diſcourſe of the next Time. 


[1 do not find any Account, among Dr. Hook's 
Papers, of the Matters here promiſed. } 


WrIIIAMu DERHAM. 
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The Number of Houſes paying Chimney-Me- 
ney in every County of England and W ales, 


in the Tear 1685. 


1 


Bedfordſhire - — 
Berks 
Bucks 
Cambridge 
Cbeſhir = — - - 
Cornwall 
Cumberland 
Derbyſbire 
Devonſhire - = = 
Dorſetſhire « - = 
Durbam = = = = 
Eſſex 
Glouceſterſhire = = 
Hampſhire = - 
Hertfordſhire = = 
Herefordſhire = = 
Huntington = = = 


12170 
16906 
18390 
17347 
24054 
25374 
- 14825| 
21155 
- 56310 
21944 
15984 
34819 
26764 
26851 
16569 
15006 
8217 


Kent = = = 29242 
Lancaſhire - - 40202 
Leicefier = - - - 18702 
Lincoln - - 40590 


Monmouth - = - 6490 
Northampton - 24808 
Norfolk - = - 47180 


Nottingham - = 17554 
Oxford 


Salop = - - - - 23284 
( Somerſet | - - - -. 44686 
' Suffolk » = = = = 34422 
Surrey » - 14273 
Suſſex 21537 
' Stafford - - - 23747 
' Warwick - - = - 21973 
Wilts + = = - = 297093 
Worceſter - = - - 20634 
Weſtmorland = = 6501 


York — 7 8 - 9 106151 


986765 
Wales « = - = = = 4.2565 
London = = = = - 30997 
> - - - $428) 
Weſtminſter - - 14852 
Southwark - 19945 
Briſtol 5122 


. 


Northumberland - 22741 
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Total - - - - 1154533 
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Experiments and Obſervations for the Im. 

pProvement of the Barometer, by Dr. Hook, 
read before the Royal Society, -Feb. 3, 
1685-6, | 


* Experiments I have now ſhewn, are no Ways 
pompous and furpriſing. Such poſſibly may 
better ſuit a Stage or Theatre, for vulgar Spectators 
to admire and gaze at, who are moſt taken with 
Shew. But theſe are plain and obvious, and only 
valuable, as they diſcover ſome Truth, that may 
be either uſeful of itſelf to be known, or has a 
Tendency to the making ſome farther Diſcovery, 
or of being uſeful, as preparatory to ſome other 
Experiment or Invention, which may be made or 
founded thereupon. And indeed the greateſt Part 
of Experiments, if they be not made for ſome ſuch 
Deſign ; and the material Circumſtances, uſeful 
thereunto, diligently enquired after, and ſtrictly 
obſerv'd, and brought to a Calculation for that 
Purpoſe, do ſerve for little elſe than to hint an 
Experiment to ſome other to try, who may have 
ſome Uſe or Application for it. 

Tux Experiments, as they have been made, do 
exhibit the ſpecifick Weight of the fluid Bodies; 
together with their comparative Weight with Wa- 
ter: That theſe three Fluids are in ſpecifick Gra- 
— Wiity to one another, as follows. 


Water, 5997. 
So Water to Mercury, as 1 to 15. 


| Spirit of Wine, 5102. 
Oil of Turpentine to Mercury, as 1 to 17%. 


Oil of Turpentine, 5209. 
Spirit of Wine to Mercury, as I to 17. 
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Fur TEE Rr Obſervables are, 


Firſt, Tur great Lightneſs of Spirit of Wine, 
and Oil of Turpentiue, they being, Spirit of Wine 
but ag 51. Oil of Turpentine, 52, whereas common 
Water is 60; that is, almoſt a ſixth Part lighter 
than Water. | by 

Secondly, 'T xe Nearneſs of their ſpecifick Gra- 
vity to one another, which may be yet made as 
much nearer, as ſhall be requiſite, or deſired, 
by the intermingling Water, or Flegm, with the 
Spirit of Wine; for the Spirit of Wine being 
lighter, and the Oil of Turpentine heavier, ſome 
Mixture of Water, with the Spirit of Wine, wil 
bring the Spirit of Wine to be as near of the ſame 
Weight, with the Oil of Turpentine, as ſhall be 
required. 

Thirdly, Tur differing Nature of theſe fo 
ſeemingly ſimilar Liquors. | 


Firſt, IN that they will not mix with each other, 
but will float the one upon the other. | 

Secondly, In that they will not eaſily receive 
the ſame Tincture, but differing ; the Spirit of 
Wine readily imbibing a Red, from Cocheneeh 
which that, and the Spirit of Turpentine, a Green. 
Tux Uſe, or Application of theſe Experiments, 
is in Order to the Solution of this following me- 
chanical Problem. 

How to make a Barometer, or Inſtrument, to 
try and find the Weight of the Air, at all Times 
which ſhall rife and fall ſteadily, and without jump- 
ing or ſtarting, otherwiſe than as influenced by the 


Air, and the hitherto unknown Alterations there- 


of; whoſe Limits, between the greateſt and the leaſt 
Height, ſhall be 10, 20, 30, 40, 50, or more 


Feet in Perpendicular; and the Motion, in 7 
_— 
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Inch of the ſaid Height, as plainly viſible, as the 
Riſing and Falling of an Inch in the common ſingle 
Barometer. 
Ir is about 7 or 8 Years ſince I propounded 
ſuch a Barometer to this Society; and I cannot 
expect that many ſych will be made; however, 
poſſibly it might not be amiſs, that this Society, 
or ſome curious obſerving Perſon, would make 
one, and diligently remark the Changes and Mo- 
; WW tions thereof. For it might poſſibly diſcover ſuch 
„changes and Motions of the Air, as we have hi- 
e cherto no Notion or Conjecture of; for I did once 
o WM obſerve, that the Wheel-Barometer, a little before 
e a great Storm of Thunder, Lightening and Rain, 
did appear to have a tremulous Motion, as if the 
Room, or Poſt it hung upon, had ſhook, when 
yet the Clouds were but gathering, and were far 
enough off from this Place, where I obſerved it; 
of which I have, long ſince, acquainted this So- 
ciety, and, I conceive, it may be found inthe Jour- 
nal. But there are many other Changes in the 
Air, that none of the Inſtruments, we yet have, 
vill detect; and therefore there may be Scope e- 
nough for Inventions, of other Kinds, to detect 
them, which may give a farther Light to the Diſ- 
covery of that moſt ſignificant, and moſt uſeful, 
n. Body of the Air. And tho' poſſibly the Invention 
ts, of a mechanical Inſtrument may be looked upon 
je- Ws a trivial Thing, yet, as it may be contrived and 

applied, it may furniſh us with a new Senſe, by 
to Nrhich we may be able to know ſome Properties of 
es, Nodies, of which we have now no more Notion, 
ap- Wan one born blind has of Colours, or one deaf 
the f muſical Sounds; or than the whole World hath 
re- rer had, of the differing Gravitation of the Air, 
aft Wefore the Barcmeter was invented and obſerved. 
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Txt Reaſon of my contriving this Inſtrument, 
was, that I might ſhew a Way how the Examina. 
tion, or weighing of the Air's Preſſure, might be 
carried to the Extreams, or as far as could well be 
deſired ; for ſo it may be, by this Method, if any 
one will be at the Charge of making it. 

AND indeed if we conſider, and a little more 
ſtrictly examine into the Nature of Things, ue 
ſhall find, that moſt of the Operations of Nature 
are out of the Reach of our Senſes, and cannot be 
plainly, if at all, diſcover'd by them , and we are 
left to gueſs at the Conſultations and Deſigns of 
the Privy Council of Nature, only by the publick 
Acts and Effects that are produced thereby; 
whereas, if we could by Senſe be informed of the 
„ re, and of the Method or Way of acting, 
uſed by thoſe Agents, we ſhould be much better 
able to give a right Judgment of the Effects. 
| Now there is no Method of Information ſo 
certain and infallible, as that of Senſe, if rightly 
and judiciouſly made uſe of. And though the 

Senſes themſelves are limited in their Power and 
Extent, when conſidered barely in themſelves, as 
naturally conſtituted, yet their Power may be 
much enlarged, and their Limits much farther ex- 
tended, by the Helps that Art may afford, and, 
moſt eſpecially, by Mechanicks; by Means of 
which, not only each of them may be made more 
Powerful in the Diſcovery of the proper Objects 
of thoſe ſeveral Senſes ; but each of them may be 
made a Genus, as it were, of new Sorts of Senſe, 
_ compriſed under them, of which we have yet no 
Notion, nor any Senſe or Method of Diſcovery ; 
at leaſt they are yet unheeded. I might inſtance, 
in the Body of the Air itſelf, but I ſhall reſerve it 
to another Opportunity. 


In 
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In Air, 133, 23. 
In Water, 3. gr. 83. 
In Spirit of Wine, 2:7, 28 gr. 
In Spirit of Turpentine 23, 22, 41 gr. 


Air 105 . 
Water 57 387 1003 — 3 gr. 
Spirit of Wine 20g 28 . 85 3 + 2gr. 
Ole. Tereb. 18. 11 gr. — 863 + 4 gr. 


WHEREFORE I find that Spirit of Wine may 
eaſily be made to be 16 Times lighter than Mer- 
cury ; if then the Spirit of Wine be made of this 
ſpecifick Weight, by intermingling Water with it, 
and the Height of the Pipes, or the Cylinder of 
Spirit of Wine be deſigned to play 32 Foot per- 
pendicular ; then muſt the mercurial be 2 Foot 
more in Height, than the common Barometer ; 
which I have found ſomerimes (as particularly on 
Wedneſday laſt) to be 30,6; and conſequently the 
mercurial Cylinder to counterpoiſe the Gravity of 
the Air, and the Gravity of a Cylinder of 32 Foot 
in Height of Spirit of Wine, of ſuch a Rectificati- 
on as 1 have ſpecified. Now, the Cylinder of the 
Spirit of Wine being always the fame, that is, 
o 32 Foot, the Counterpoiſe to it of Mercury will 
be always the ſame 2 Foot; and the Cylinder of 
ct Wl the Air only altering the Cylinder of the Mercury 
de Wlfo, that counterbalances that alſo, will only be 
alter d, and that the ſame, as in the common Ba- 
nv WF rometer, Now if the Oil of Turpentine be 3 Part 
'Y > MWlighter than that, then a Cylinder of Mercury 3 

ſhorter than two Foot, will counterpoiſe it; which 
e but one Quarter of an Inch Difference in the 
eounterpoiſing Cylinders. 7 


Although 
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 4Lihough I find, by the Miuntes of the Royal So- 
ciety, that the learned Dr. Slare bad, long le. 

fore the Tear 1677, ſhewed a Phoſphorus ; yet ;; 

being chiefly about this Time, that moſt of the A. 

counts of ihe Phoſphori were ſent, I therefore chu/: 

ro inſert here ſuch Preparations as I have of the, WM 

And firſt of the | 


W. D LR HAN. n 


Bolognian Phoſphorns: - LY | 


Finns Stone is found in three Places near the City I i! 
of Bulogua; the firſt is called Pradalbino; the 
ſecondd is a ſmall Brook near the Village Roncaria; Nac 
the third is call'd Aſonte Paterno, and is moſt noted Mth 
for theſe Stones; not only as having the greateſt 
antity,. but a Sort moſt eaſy to be prepared Ti 
The Ground thereabouts is barren, yielding Pieces M 
of yellow Marcaſits of the Bigneſs of a Nut. wh 
Pu x propereſt Time to gather it, is after Rain, tec 
when the Surface of the Ground is a little waſh'd Fee 
away. It's known by a Glittering (like that of the 
burniſh'd Silver) which ſurprizes the Eye. 
Ir was firſt found out by one of that City, 
call'd Vincenzo Caſciarolo, a Cobler, but 1 
ons; and a Lover of Chiymiſtry; who, trying ſeve- 
ral Experiments with theſe Stones, by Chance hap- 
pened on this Way of r m, ſo as to 
make thetti ſhine in the Dark, after they had been 
ſome Time expoſed to the Sun. | 
Ir has no certain Figure, ſome being cylindri- 
cal, others round or lenticular ; arid theſe laſt are 
often the beſt, ay being moſt ſhining and tranſ· N 
parent. | | 


Irs 
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I 7's uſually no bigger than an Orange; and tho 
Licetus affirms, there: never was any greater than 
that in Androvandns's Nſuſæum, . weighing about 
two Pound and half; yer the Author hath had of 
five Pound. 7 

Ir's very heavy, conſidering the Bulk, as being 
probably compounded of ſeveral mineral Sub- 
„ | | 

Tun Colour is various, as Aſh, Ruſty, Sky, 
Yellow, Earthy and White; but the beft for Uſe 
are $ky-colour and White. 

WHEN it's well prepared, it leaves a Luſtre in 
the Superficies, and, is enlightened, not only by 
the Sun, bur the Moon, and a Fire; but by 
theſe not ſo ſtrongly, as the Sun 
Tur Light, tho” it appear like a Coal, yet is 
not ſufficient to read with, unleſs applied cloſe. to 
the Word. | | | | 3 

Ir will not retain the Light very long, at one 
Time, nor its Vertue above five or ſix Years. 

THe Preparation is thus: Take a Cylinder, 
whoſe Circumference is about two Roman Archi- 
tet Palms, and +5 (of our Meaſure, almoſt two 
Feet ) the Height about ; fpread the Inſide of 
of Ihe Cylinder with ſtiff Clay, till the Diameter of 

the Aperture come to be but x3 ; on the Top of 
ry, Wihe Cylinder make four equidiſtant Notches, about 
ni- n deep, and ? broad: This being done, take an- 
other Cylinder of equal Dimenſions with the for- 
ner, or ſomething taller; at the Bottom, make 
two Port-holes, oppoſite to one another, and ca- 
pable to receive a Hand; make a Bottom of the 
lame Clay, which may reflect the Heat. This 
eſſel being cover d with a thick Wire Grate, that 
he Air may eaſily paſs through, and the other 
Fart of the Furnace placed upon it; lay upon the 
rate ſome lighted Charcoal, and then other not 
ighted, but well charr'd, and free from Earth, 
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Stones, and other ſulphurous Matters, breaking the 

Coal into Pieces no bigger than a Nut; when you 
have made your Bed, as high as the Notches, put 
upon it your Stones, to be calcined, fo cloſe, that 
they muſt touch; but firſt beat ſome of the Stones 
to Powder, and ſearce it in a fine Hair Searce, 
that it may come out very fine; when you have 
wet your Stones, that are to be calcined, in good 
ſtrong Aqua Vit, roll them in that Powder, and 
lay them, as befote, on the Charcoal, and make 
another Bed of Charcoal over them, to the Top 
of the Furnace, which you cover with a round 
cloſe Head. When the Coals are ſpent, and the 
Stones cool, take the Cruſt away from them, and 
wrap them in Silk, putting them in a cloſe Box, 
till you make uſe of them. : 

Ir you would make Figures and Repreſentati- 
ons with this Light, as 1s often done, take the 
Cruſt, which comes off the Stones, and beat it 
ſmall, ſearcing it as before; then when you hate 
made your Figure, or Image, wet it with the 
White of an Egg, and ſprinkle upon it your fire 
Powder, which will fhine like the Stone. 

 Tn1s Sort of Furnace is not abſolutely neceſ- 
fary, but convenient, as well in determining the 
Time, as the Degree of Heat; which, if more, 
might diffuſe that Luſtre which is in the Super- W 1; 
ficies of the Stones; if leſs, not raiſe it. ni 

Tre Author, occaſionally ſpeaking of ſhining 
Woods, delivers this Rule, for the ſure finding c 
them. That an Apple-Tree is the beſt Wood, 
that it muſt be very dry, or rotten; - that being 
ſo, and lying under Ground, that Part under 
Ground will partake of a ſhining Quality, which 
will not laſt aboye three Days, nor be recoverd 
again, when loſt, TEE - Ve 
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Phoſphorus Liquidus. 


Ume ſalem alcali v. g. cinerum clavellatorum 
8 bene purificatum per di verſas ſolutiones & 
filtrationes, & ab omnibus impuritatibus in unum; 
deinde in crucibulo novo ad ſalem albiſſimum calci- 
netur, tum in mortario polito & calido in minutiſſi- 
mas partes teratur; deinde indatur retortæ vitreæ 
cum ſpiritu urinæ rectificatiſſimo imbibitus, cui 
applicetur recipiens bene agglutinatus; tum ignis 
per gradus admoveatur: hic operatione factà de- 
bet pluries cohobari, addito ſemper novo ſpiritu 
urinæ in unaquaque cohobatione, atque ſic tandem 
ſal alcali cum ſpiritu urinæ tranſit in recipiens in 
forma butyri antimonii. 

Nullius eſt ſaporis, lucet tamen ſcintillatione 
continua inſtar luminis ſtellaris, & eſt ultra modum 
volatile ac fortis odoris, quaſi ſulphuris accenſi; ideo 
conſervari debet in vaſe vitreo clauſo, infuſa aqua 
communi deſuper, atque tum radios emittit per 
aquam, & fulgura, quæ totum occupant vitrum 
quando agitatur ; ft enim fit extra aquam in aere 
libero, evaneſcit, tantæ extenſionis eſt capax ut len- 
ol- Wl tis magnitudine ſufficiat ad illinendum totum cor- 
he pus, quod luminoſum apparebit, quaſi igne & flam- 
rey nis circumdatum, abſque minima eroſione; nihil 
er· I dliud accendere poteſt quantum hucuſque ſcitur 
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Ader 

hich { bs K E Lapis Smaragdi Mineralis (ſuch as is 
er d found in the Mines of Saxony); beat it into 


very fine Powder. 
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Ir you ſtrew this, very fine, on a Plate, of 
any Metal, and in any Figure, and ſet the Plate 
on hot Coals; in a ſhort Time you will perceive, 
in the Dark, a Light to ſhine ; which will (faith 
my Author) laſt as long as you continue the hot 
Coals: And if you beat out the Fire, it may do 
again, for once or twice; but then the Vertue will 
ade. 


1 * _ v tt i. Att —_— * * — 
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Phoſphoros Elementaris, by Dr. Brandt of 
Hamburgh. 


14 AKE a Quantity of Urine (not leſs for one 
Experiment than 50 or 60 Pails full); let it 
he ſteeping in one or more 'Tubs, or an ad 
of oaken Wood, till it putrify and breed Worms, 
as it will do in 14 or 15 Days. Then, in a large 
Kettle, ſet ſome of it to boi} on a ſtrong Fire, and, MI * 
as it conſumes and evaporates, pour in more, and ! 
fo on, till, at laſt, the whole Quantity be reduced WW * 
to a Paſte, or rather a hard Coal, or Craft, which 


it will reſemble ; and this may be done in two ot 
three Days, if the Fire be well tended, but elſeit 
may be doing a Fortnight or more. Then take 
the faid Paſte, or Coal; powder it, and add thereto te 
ſome fair Water, about x5 Fingers high, or fou! ed 
Times as high as the Powder, and boil them toe: ! 
ther for of an Hour. 'Then ſtrain the 1 
and all through a woollen Cloth; that which 
ſticks behind, may be thrown away, but the Li 
quor that paſſes, muſt be taken and boil'd till it 
come to a Salt, which it will be in a few Hour 
Then take off the Capi Mortunm (which you hae 
at any Apothecary's, being the Remainder of 44" 
Fortis from Vitriol and Salt of Niter) and ade 
a Pound thereof to half a Pound of the ſaid * 
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doth of them being firſt finely pulverized. And 
then for 24 Hours ſteep'd in the moſt rectify'd 
Spirit of Wine, two or three Fingers high, ſo as 
it will become a Kind of Pap. 

TREN evaporate all in warm Sand, and there 
will remain a red, or reddiſh, Salt. Take this Salt, 
put it into a Retort, and, for the firſt Hour, be- 
gin with a ſmall Fire ; more the next, a greater 
the 3d, and more the 4th; and then continue it, 
as high as you can, for 24 Hours. Sometimes, 
by the Force of the Fire, 12 Hours proves e- 
nough; for when you ſee the Recipient white, and 
ſhining with the Fire, and that there are no more 
Flaſhes, or, as it were, Blaſts of Wind, coming 
from Time to Time from the Retort, then the 
Work is finiſhed. And you may, with a Feather, 
gather the Fire together, or ſcrape it off with 
a Knife, where it ſticks. 

T xn x Fire is beſt preſerved in a Veſſel of Lead, 
cloſed up from the Air: But to be ſeen, tis alſo 
put into a Ghafs, in Water, where it will ſhine in 
the Dark, but muſt be cloſe ftopp'd. Some of this 
Fire, placed in the Beams of the Sun, will kindle 
Gun-powder: I ſaw ſome of it, preſs'd with a Quill 
that was cut, and it fired Gun-powder about it, 
Mr. Concle writ alſo with it on Paper, and the Let- 
ters all ſhined in the Dark, and when they decay- 
ed, the rubbing the Paper, with the Fingers, re- 
vived it again, and this after two Days. 

My Author ſays, he had once wrapp'd up a 
Knob in Wax, at Hanover, and it. being in his 
Pocket, and he buſy near the Fire, the very Heat 
ſet it in Flame, and burn'd all his Cloaths, and 
his Fingers alſo; for though he rubbed them in 
the Dirt, nothing would quench it, unleſs he had 
had Water ; he was ill for 15 Days, and the Skin 
came off, You may write herewith on Paper, a 
Wall, or any Wood, Cc. | 

| N 2 N. B, 
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N. B. TA to make this Fire join in Knobs, 
you muſt, after gathering it from the Reci- 
pient, put it into a Glaſs (like a Urinal) and 
putting it i Balneo, or warm Sand, there 
will evaporate ſome Humidity that lies with- 
in it, and thereupon it will ſtick the better 
together. 

N. B. TuE Retort muſt be very well luted, to 
reſiſt the continued Heat: Take therefore, to 
50 Pound of fat Clay, as much white 'l artar, 
as much fine Sand, waſh'd and dry'd, and 1 
Pound of Cow's Hair; all theſe, mix'd and 

beat together, will cloſe it Hermetically. 

N. B. Tar, when the Operation is done, you 
muſt take off the Retort, and ſtop it with 
ſome of the ſame Clay, well warmed, imme- 
diately, that the Air enter not ; for in Caſe 
you ſhould leave all to cool, with the Retort 
on, the Fire, deſired, would retire thereinto. 

N. B. TRA ſome do give a little Vent to the 
Retort, or Recipient, becauſe of the violent 
Heat in the Operation, but he never does it. , 
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R Fc. Spiritus nitri optimi, qui quodammodo ad I he! 
 $\ flavedinem inclinat, q. pl. hunc mitiga cum I pre 
dimidia parte Ag. Fortis; poſtmodum folve in hoc I Ch 
cretam optimam albiſſimam & ſicciſſimam, & quidem 2 f 
tantum quantum hic liquor admittit: unde tandem Fun 
acquirit odorem ſuavem, fere inſtar olei amygdala- ¶ care 
rum. Hoc ſolutum filtra, filtratum infunde in cu- I lily 
curbitam, & igne leniſſimo abſtrahe phlegma : fort- ¶ prep 
ore dein urge, ut bene fluat, & quaſi ebulliat : hoc 

facto, ſine ut ignis extinguatur, exime nitri di- 
ſtillati caput mortuum & in aere ſolve; ſolu- 


tum in loco calido exſicca, & habebis p. ſe. ww 
ens 
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dens quidpiam. Vel fi vis ut ſplendeat in quodam 
fracto fictili (. pſrrbus .) tunc accipe Verdig. & 
hanc materiam] pone ſuper fruſtum fictilis cujuſ- 
dam in fornacem probatoriam, aut ſub veteri olla. Da 
vehementiſſimum ignem, ut bene fluat; exime & 
verte ſeu move fruffum in omnes partes, ut liquor 
fluens ubivis fictili adhæreat. Reponas in loco 
quodam, ubi ab aere fit immune, & habebis quod 


quæris. 


— bere inſert the preceding Recipe, as I met 
with it in Engliſh, by reaſon it contains ſeveral 
remarkable Things that are not in the Latin. 


W. Drxnan 


Baldwyn's Modus præparandi Phoſphori 
Hermetici, 


5 by KE «piritus Nitri, about a Pound; put it 
into a Glaſs Body, and put into the ſame, 
35 much as you can take up, with the Point of a 
Knife, of the common powder'd Creta Alba, then 
it will begin to ferment, or hiſs; and when it has 
done Hiſſing, put ſome more of the ſame powder'd 
Creta, and continue to do ſo, till it be ſatiated; 
ad hereupon the ſaid fermented Spirit, by reaſon of 
un Wl precipitating many Faces, is to be filtrated per 
oc il Chartam Bibulam, and afterward diſtilled off, by 
em Wa Retort in Sand, untill it coagulate itſelf, in 
em WW Fundo, into a white Salt: Which muſt be kept 
ala · N carefully from the Air, becauſe otherwiſe it very ea- 
cu-· ¶ ly runs into an Oil. Afterwards, when you would 
Iti- ¶ prepare it for 9 these muſt be a Proof- 
hoc — with a Muffel, well heated, till it be red- 
di- bot. | 

olu - N. B. In the Government of the Fire lies the 
en- nain Buſineſs; for if the Proof-Furnace be not 
dens bw N 3 hot 
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hot enough, then the Salt flows, or aſcends, 
not orderly high enough; but jf it be too hot, 
then the Sulphurous Niter evaporates; then 
there is put, of the aforeſaid Salt, two Lote 
(an Ounce) in Proportion of the Space, into 
a Proof-Pot, (or Crucible, wherein they make 
Ore to boil) and ſet it again into the Proof- 
Furnace , under the Muffel, and then the 
Salt doth preſently run into a Water, but ſoon 
hardens again, and then runs and mounts up a- 
gain, that the whole Proof-Pot, in the mean Time, 
is cover'd ; but ſoon after that, the Gold will more 
and more conſume it ſelf, that only in the Midſt 
of the Crucible, the Powder 1, 7, 5, 19, 2, re- 
mains only with a little Moiſture, wherein it muſt 
be well obſerv'd, that as ſoon as the Border of the 
Crucible is dry, though in the Middle there ap- 
pear ſome Moiſture, the ſame Crucible be ſudden- 
ly taken off, and let cool of itſelf. If the Work 
ſucceeds well, then the Brim will be yellow alto- 
gether; which (Firſt,) Ex Aere attracts the Fire, 
and in the Dark caſts it off again. (adly,) In the 
Night, when you hold it to your warm Body, in 
your Bed, it ſhines. And, (3dly,) When in 
the Evening you ftrike it with a Bruſh, or Fea- 
ther, or ſmall Piece of Wood, ſomewhat hard, it 
cauſes very bright, fiery Sparks. But the ſame 
Crucibles will not laſt long, becauſe they attract 
ſo much of Air and Moiſture, Maguetice, and moul- 
der at laſt : Therefore, at the Beginning, I ſet it 
in a Pewter Box, covered with Glaſs, half the Bo- 
dy cut off from the Neck, and well luted, the 
ſame to make jt keep the longer. But if you 
would have the Phoſphorus in the Figure of a Star, 
then you muſt not only have the »al, but many 
Crucibles; and when the ſame are prepared, as 
formerly, then only that, which is yellow and 
ſhining at Top, muſt be ſcraped off, upon white 

| Paper, 
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Paper, till there be a pretty Quantity of the ſaid 
Powder together, according to the Proportion of 
the Star intended: Hereupon one takes a ſmall 
round Looking-Glaſs, whoſe Foil is not made of 
Mercury, but Lead, in which cut therein a Star ; 
then, after the Powder is mixed with a little white 
Wax, melted and heated in a Silver Spoon, over 
the Coal Fire, well ſtirred, with a little Stick ; 
then this Mixture, while yet melted, is poured 
on the back Side, or hollow Side of the Glaſs, 
(which alſo muſt be warm'd, leſt it break). Now 
as ſoon as the Phoſphorns is prepared, in Manner 
aforeſaid, then it is to be put into a Pewter, or 
Silver Box, and the Edges of the Looking-Glaſs 
are well ſecured with Sealing-Wax dropp'd upon it, 
round about ; and then the Wax muſt be made 
handſome, and ſmoothed, and covered with Paper, 
either blue or gilded. 


* 
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R EQUIRITUR ad germinationem metalli. 1. 
Terra apta, in qua fiat germinatio, quæ eſt 
regulus ſtellatus, vel etiam regulus ſimplex. 2. 
Color. 3. Humor, quo fit imbibitio. | 
REecGuLvus conficitur ex antimonio, nitro, ſa- 
le communi & tartaro, æqualibus partibus, toties 
repetita fuſione, donec regulus fiat albiſſimus,inſtar 
lunæ. Regulo ſive terra philoſophica habita, itur poſt- 
modum ad praxin ſequenti modo. 1. Fiat amal- 
pama terræ philoſophicæ & mercurii, qui eſt hu- 
mor, ad germinationem metallicam pertinens; in 
hac unione proportio talis eſt obſervanda. Si vis 
germ inationem ſolis, recipe ſolis zj, terræ philo- 
ſophicæ 3x, fundantur ſimul & uniantur. Eadem 
loſis eſt artis germinandi. Argenti vero doſis 
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8j, terræ philoſophicæ zv, eandemque doſin ob- 
tinent ſaturuus, jupiter & venus. 

Ha c unione facta ſequitur, cum ea unio mer- 
curialis hoc modo. Rec. Fruſtulum terræ philo- 
ſophicæ, idque craſſiuſcule contunde, nunquam 
enim uniretur, fi redigeretur in pulverem. Huic 
terræ greſſo modo fic contuſæ adjicias tantundem 
mercurii, miſceaſq; optime in mortario æneo tam- 
diu, donec totum fit unitum. Dehinc accipe vas 
vitreum oblongi colli, ſed ventre inſtar pile rotun- 
do, in ſui parte ſuperiore recurvum, non autem 
in ſui collo dilatatum, quia ad germinationem requi- 
ritur circulatio, non autem ſublimatio. In hac pila 
tumulabis materialia prædicta; inque pila aperta 
humidum mercurii excrementitium five ſuperfluum 
evaporabis. Facta evaporatione, pila hermetice ſi- 
* dein ponatur in furno clauſo, hypocau- 

i calore inſtructo, inque eo per menſem relin- 
quatur: tum videbis metallum ramuſculos ſurſum 
emittere jucundos, cavitatem pilæ occupantes. 
Germinatione facta frangatur vas, & ramuſculi e 
ſua terra eradicentur, inque ignem denuo expo- 
nantur, ac denique cum aquis cordialibus ablu- 
antur, ſiccentur, & in vitreo vaſe ad uſum ſerven- 
tur. 

P xo regulo etiam ſumere potes Electrum, 
quod fit hoc modo. Rec. Solis ij, lunæ ziiij, 
martis +1jj, veneris 3iiij, jovis sviij, ſaturni 31) 
Primo fundatur b, 24, 3 9, 4 , 5 7. Sed 
ad verte, chalybem limatum prius eſſe debere, & 
mixtum cum mercurio ſublimato & nitro, alias 
cum reliquis non uniretur: tandem & ſol funditur. 
Atque hoc ex omnibus mixtum conficitur electrum. 

HI c pulvis blande admodum purgatus, obftru- 
ctiones contumaces domat, & — roborat, 
ideoque in affixo hypochondriaco, hydrope & ſimi- 
libus morbis prodeſt. Doſis eſt a gr. z. ad 4. in ſyrupo, 


conſerva, & aqua appropriata. Eadem eſt doſis e- 
lectri. | Toge- 
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Together with the Preparation of Baldwyn's Phoſ- 
phoros, 1 find that of making what we call Tin, 
or Latten- Plates; which probably was communi- 
cated by Baldwyn. 


W. DERHAM. 


The IWay of making Latten-Plates. 


= x E tough Iron, that will bear the Hammer 
well; and having hammer'd it thin, ply it 
into the Size you would have cut your Latten; 
then put this Iron into a Mixture of Clay and Wa- 
ter, of a pretty Conſiſtence, and let it ſtand two 
or three Days ; then take it out and hammer it a- 
gain, as thin as you will have it for your Purpoſe; 
the aforeſaid Mixture, that ſticketh between the 
Iron Leaves, keeping them from being beaten into 
one another ; then cut thoſe iron Leaves aſunder, 
with ſtrong Sheers, and throw by the Cuttings, as 
uſeleſs ; then put theſe Iron Leaves into a Mixture 
of Rye-Meal, coarſly ground, and common Wa- 
ter, pretty thick, the Clay being firſt rubbed off, 
and let them ſteep therein four Days ; then take 
them out, and dip them into a Kettle of melted 
Tin, but draw them quickly out again ; then put 
theſe tinn'd Leaves between the Wires of an Iron 
Bar, made with Wires fit for this Purpoſe, that 
the ſuperfluous Tin may run off, into a Pan to re- 
ceive it underneath. And becauſe the Tin will grow 
cold at the lower End, and ſo thicker, in an 
Iron, an Inch deep, filled with melted Tin, dip 
the thicker Ends of your Leaves, one after ano- 
ther, and the hot Tin will melt down the Ex&eſs 
of Thickneſs, but you muſt take them out again 
quickly ; and, with a woollen Cloath, between 

. | your 
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your two Fingers, wipe them off beneath; which 

ou will ſee to have been done, in all Latten. 
Plates, by certain Strokes appearing at one End. 
Theſe are made ſhining, by rubbing them all over 
with woollen Rags. 


Recept for making Orvietano. 


In Dr. Hook's Diary, Dec. 26. 1673. I find this 
Remark, viz. Mr. Yarrington, who had ſeen 
the Latten-making Works, near Leipſick, /aid, 
many Plates are beat under the Hammer, at 
once, like Leaf-Gold, or Tin-Foil. The great 
Difficulty is, how to turn them under the Han. 


mer quick enotgh. 
W. Dez #aAm, 
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The Genuine Recept for making Orvietano. 


TI Ec. Fol. Dictamni cretenſis recentior, herb. 
| \ Cardui benedict. Pulegii regalis Hyperici & 
Scordii ; radi. Ariſtolo. long. & rotund. Biſtortæ, 
Tormentille, Gentiane. Imperator. Carlin. Scorzo- 
ner. Aſclepiad, contrayerve Valerianæ, Angelicz 
vere, petaſitidis, bacc. Lauri & ſeminjs Petroſelini 
& Dauci cretenſis ana partes æquales; & unicuique 
lib. pulveris, adde theriace Andro veteris & mithri- 
dati veri an 3ij. Poſtea reducatur in electuarium molle 
cum Extracto Juniperi baccar, vino albo parat. & in 
mellis cocti conſiſtentiam reducatur, redacti adden- 
do ſub finem pro quaq; libre electuarii ſemidrach. 
vitrioli cyprei in pulv. tenuiſſ. triti ; & carnis vipe- 
rarum exſiccatæ, pro quaque libra, j. Hoc electua- 
rium quotidie bis movere debes, per integrum men- 
ſem; deinde ad uſum repone. 
This I tranſlate out of the Paris Mountebank's Pa- 
per, iu French more at large. 
N. Ls FEBURE. 
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Tuts is the Secret of Orvietano, and it is made 
by the Heirs of Heronimo Ferranti, who was the 
firſt Inventor of this rare Recipe. It is now come, 
by the Marriage of a Daughter, to the Contugi, 
the famous Mountebank, at preſent, at Paris; 
but it was given by John Vitrario, the Succeſſor 
of Ferranti, to the Great Duke of Tuſcauy, for 

Sum of Money; by whom it was ſent, 
fairly written, and put into a great Box, un- 
to the late Monſieur de Guiſe; and by him, 
Iss a great Curioſity, to the Duke of Bouillon; 
from whoſe Phyſician, Monſieur Ja Febure, my 
good Friend and Correſpondent, that had often 
made Trial thereof, with great Succeſs, I re- 
ceiv'd it as a choice Secret, at my laſt being in 
France, 1652. 


i J. EveLyN. 


The Virtnes. 


O expel Poiſon: Take the Quantity of a 
Bean, mix'd with Oil Olive, Butter-Milk, 
* Wor Broth hot; drink three or four Times, till all 
ni W the Venom be expell'd by Vomit. 
ue W After which, let the Patient ſup up a good 
i- Draught of Broth, very far, with an Ounce of 
le N M Roſarum. If any be bitten with a mad Dog, 
in Wor Serpent, take of Orvietan, as before, in Wine; 
nchen ſcarify the Bite, and draw Blood, per cucur- 
ch. ¶ litam, to which apply Orvietan, keeping the Pa- 
de- dient waking 12 Hours. | 
u- In Agues, Fevers, Exanthems, and all Con- 
2n- Wtzgions, Rec. Orvietan in ſome Rorage, or Sca- 
bious Water, the Weight of a Crown in Gold; 
2g- but to a Child, in a Fever, cauſed by the Small 
Pox, not exceeding the Weight of a Bean, taken 
E. Jin White-Wine ; the Child well cover'd. 


IT 
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Ir preſerves from the Peſtilence, taking the 
Quantity of a ſmall Button. Taken alſo in Wine, 
\ Broth, or a Pill, in the Morning, it corroborates 
the natural Heat, aids Digeition, hinders Pains in 
the Stomach, Difficulty of Reſpiration, ſtinking 
Breath; cures cataractical Vapours and Diſtillati- 
ons, the Cholick, windy and rhenal Spleen, 
Dolores Matricis (except in Gravidis ) kills 
Worms in Children. 

Fo R Cattle that have Swelling, and Pains in 
the Belly, tis very excellent, giving them a 
Drench in half a Pint of White-Wine, warm. 
Orvietan will keep 25 Years, and more, in a cold 
Place; or it may be reſerved in Powder, and put 
into a Conſiftency, with Me! Koſarum at Pleaſure. 


Tak for the Rolling-Preſs. 


T* E beſt Black is the German Black, and comes 
from Frankfort ; it looks like Velvet, and ea- 
ſily crumbles betwixt the Fingers, like Chalk. Of 
this there is a Counterfeit, made of Lees of Wine 
burn'd, which is full of Gravel, and very pernici- 
ous to Plates. | 
Taxr excellent Nutt-Oil, and put a good 
uantity thereof into a large Iron Pot (which has 

a Cover exactly fitted to it) ſo as to fill it within 
three or four Fingers Breadth of the Top ; cover 
it, and hang the Pot, or ſet it on a Trivet, over 
a good Fire, till it has boil'd ; but have a Care 
that at firſt it boil not over, not vet when it boils; 
for *twould indanger the Houſe. 'Therefore, di- 
ligently obſerve it, and frequently ſtir it with an 
Iron Spatula, Then being very hot, kindle it 
with a Piece of Paper, lighted. Having thus 
taken Fire, remove it from the 'Trivet, into the 
Chimney- 
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Chimney-Corner, continually ſtirring it, whilſt it 
burns ; which ought to be for the Space of half an 
Hour, at leaſt. When you would extinguiſh the 
Flame, clap the Cover on it, and if it does exact- 
ly cover it, you will preſently extinguiſh it, other- 
wife you muſt put a Linnen Cloth likewiſe, that 
no Air may enter; then let it cool a little, and 
pour it into a Veſſel, wherein you will preſerve - 
it. This they call the weaker Oil, in Compariſon 
of the following, which they call the ſtrong Oil. 
AN this is made by putting freſh and crude 
Oil into the ſame Pot, and ordering it juſt as you 
did the weak, only ſuffering it to burn a great 
deal longer, and ſtirring it often, till it become 
thick and glewy ; ſo that dropping a little of it 
upon a cold Plate, it may, in a little Time, be 
drawn out into Threads, like a Syrup. Some 
Workmen put into it an Onion, or a Cruſt of 
Bread whilſt it boils, and hold that it helps to 
cleanſe the Greaſineſs of it. 

Ir it hap that the Fire be too violently taken, 
caſt in a Quarter of a Pint of crude Oil ; but to 
prevent all Accidents, boil it in an open Court. 

T x 15 done, grind, of the aforeſaid German 
Black, on a very clean Stone and Mullar, about 
half a Pound, pouring on it, at ſeveral Times, 
more or leſs, as you ſee Occaſion, about half a 
Pint of the weaker Oil (for ſome Blacking will 
take up more than other ſome) but be extreamly 
careful, not to pour on too much. After you 
have thus groſsly ground it over, re-grind it over 
gain, by a little and a little at a Time, till it be- 


eme very fine; then put it altogether on the 


Stone, and add to it about the — of a ſmall 
Hen Egg, of your thicker, or ſtrong Oil, blend 
them well together, and cover them very cloſe, 
in a well-glaz'd earthen Pot, to preſerve it well 
rom Duſt, for your Uſe. _ 
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N. B. Fox Plates that are worn, or not d 
ly graven, you need not put ſo much ftrong 

Dil into the Ink: Likewiſe your Black muſt 
be good, and well ground, elſe it will give 
no good Impreſſion, and will quickly wear 
the Plate. And if the Oils be not burn'd in- 
to a due Conſiſtency, the Black will be lefr 
behind, in the Hatches of the Plate, and the 
Impreſſion will be pale, and nothing worth. 


J. EvELry, 
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Divers curious Recepts, collected by 
1 Dr. Hook. 


To give Iron the Colour of Copper. 


T k E one Ounce of Copper Plates, cleanſed in 
in the Fire; three Ounces of Aqua Fortis; 
diſſolve the Copper, and when tis cold, uſe it by 
waſhing your Iron with it, by the Help of a Fea- 
ther; tis preſently cleanſed and ſmooth, and will 
be of a Copper Colour; by much uſing or rubbing, 
"twill wear off, but may be renew'd the ſame Way. 


A Way of gilding with Gold pon Silver. 


BEAT a Ducket thin, and diſſolve it in two 
Ounces of Agua Regia; dip clean Rags in it, and 
let them dry ; burn the Rags, and, with the Tin- 
der thereof, rub the Silver with a little Spittle ; 
be ſure firſt, that the Silver be cleanſed from 
Greaſe; 

7 
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To make Copper into a Metal like Gold. 


Rec. Diſtill'd Verdigreaſe four Ounces z Title 
Aiexandrinæ præparatæ, two Ounces ; Salt Petre, 
one Ounce ; Borax, half an Ounce z mix all together 
with Oil, till they be as thick as Pap; then melt 
it in a Crucible, and pour it into a Fire-Shovel, 
firſt well warmed. | I 

Memorandum. M Author ſays, That this will 
not only appear, but work like coarſe Gold; that 
he ſold it as dear as Silver; that the King of Po- 
land had a Service of it, only mixing 15 Ounces 
of Gold, to 100 Ounces of this Metal. ; 


To whiten Copper throughout. 


Taxe thin Plates of Copper, as thin as a 
Knife, heat them 6 or ) Times, and quench them 
in Water ; then melt them, and to each Pound 
add 4 Ounces of Salt Petre, and 4 Ounces of Arſe- 
nick, well powder d and mix'd, and firſt melted 

rt in another Crucible, by gentle Degrees ; 
then take them out, and powder them; then take 
Venetian Boran, and white Tartar, of each an 
Ounce and half ; then melt theſe, with the former 
Powder, in a Crucible, and pour them out into 
ſome iron Receiver; it will appear as clear as 
Cryſtal, and is called Cryſtallinum fixum arſenionm. 

this clear Matter, broken into little Pieces, 
wo Wl throw into the melted Copper (by ſmall Pieces at 
nd WF Time, ſtaying 5 or 6 Minutes between each In- 
in- ¶ jection) 4 Ounces ; when all is thrown in, in- 
e; ereaſe the Fire, till all be well melted together for 
om Wl Quarter of an Hour; then pour it out into an 
lngot. 


7 N. B. To 
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N. B. To make this Matter the more malleable, 
add a Quarter of a Pound of Silver firſt melted, and 
the former Metal poured into it, and then proceed 
ut ſupra, where indeed the Cryſtalline Powder 
ought firſt to be prepar'd. 
| 18 B. ALso that this Proceſs is not to be done 
in a cloſe Room, by reaſon of the poiſonous 


Steams of the Arſenick. 


To make tranſparent Silver. 


Rec. Refin'd Silver, one Ounce ; diſſolve it in 
two Ounces of Aqua Fortis, precipitate it with « 
Pugil of Salt, then ſtrain it through a Paper, and 
the Remainder melt in a Crucible, for about half 
an Hour, and pour it out, and 'twill be tranſ- 
parent. | 


Diſſolutions. Gold is diſſolved in Agua Regis; 
tis precipitated with Silver, or ſooner with Quick- 
ſilver ; all other Metals are diſſolved by Agua For- 
tis; Silver then is precipitated with Copper; Cop- 
per by Iron; Iron by Lead or Tin ; Tin by Lead 
or common Salt. Aqua Fortis is made by Niter, 
Vitriol and Sand. Aqua Regis is made of Aqua 
Fortis and Sal Armoniac. Sal Armoniac is made 
of Camel's Urine, preſs'd out of the Dung ; or 
out of Horſe Urine, preſs'd out of the Dung. 
Volatile Salt is extracted out of Urine, Blood, 
Soap, and Hartſhorn. 

N B. After the Diſſolution, there remains a 
black Sand, the Author ſays tis Gold; it may be 
edulcorated by Water. The firſt Water of the Diſ- 
ſolution dyed the Hair of my Horſe of a Purple 
Colour, and Yellow and Black ; if there had been 
more Silver, or the Aqua Fortis ſtronger, it had 
been quite Black; it is apt to burn the Skin, but 


then did not, The 
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32 B19 13: 970 H | 
Tax Apples of good smell: Pate and core 
. — each into ſix Pieces; then take Hog 
Greaſe of the Bowels, which has not been melted, 
waſh it in and. Citron Flower Water aa; 
then add Cloves, Cinnamon, Galinga, Ligni 
Sarttalt uni j. Lighi Rofarum, ' Saſſafras, Vio- 
larum Rauicum, Benjamin, Storax. Calamita 44 
:j.:thop all into. ſmaſl Pieces, and mingle them 
with / che Apples and the Lard; pour over all, 
Roſe-warter a Finger thigh, and Jet! it boil on a 
7 — : tHl.all che Moiſture be gone; then 
whdliſt hot i through a Cloath, and after- 
wards / anioivitherewith fx. rn of -white Wax 
meltetl, and well ſtirred together; this muſt be done 
in a Heu eartlien Pot, and while you are ſtirrin wy 
yet hot, grur in one after another of Oil of 
namon, of Citrous, Oranges, Roſes, and J — 
aa fix . 
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TAKE dryid Red Rpſes, and, ha 33 ee 
melt, pour on them freſh Roſe- Water, and ſtill 
drying between in the Shade; then rake Cloves, 
Cinnamon, Spikenard Seed, Stora, Calamita, Ben- 
ming Violet Roots, Nutmegs, a ziij. to a Pound 
al Raſes; beat them all into {mall Pieces, and mix 


them with» the Roſes, and put . e per- 
_ re Fact 
. " 77 300 tis . 11 13. 
- ny ; Cypreſs Fit for the Hat 
_ T4 * Red Roſe Leaves in Powder, wet wet then 
but before, add Musk 12 Grains, Civet 10 Grains, 


inbergreaſs 8 Grains, * and Storax Ca- 
lamita 


194 Necepti collected by Dr. Hook: 
lamita 23 j. Cloves, 3 ij. of the Moſs of an Oak, 
one Pound, well dry'd; and powdered, and fix 
Times waſhed with Roſe-water as before; then add 
three Ounces! afi Violet Roots in Powder, mix all 
to . en them! 3 a —_ and 
uſe it. 
« u 1918 ne clic Glaſs. 0 rl 1 l 

G1 &IND well on a Stone, Minium for an | 
eric, or. rather Ceruſſa Citrina, for Yellow, Smalt 
for Blue, Verdigreafe-for Green, Ceruſe, or Chalk, 
for White. Work each im Oil ſeparate, and witha 
Hog s- Hair Peocil, ſinglei ar mix'd as: you-think 


fit, ſeatter the ſame into thi Glaſs, androll-ir;:or 

diſpoſè the Colours, as:you like;' Tlien . laſt of all, 

fling a little Mead amongft them, which covers all 

Fo x the magick Lanthorn, paint the Glaſſes 

with. e e, Calouts, rempered' with Oil df 
* 104. „ 19338 200 111 og ol) ? 
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W Aa x M an earthen Pot, till it receive as much 
white, Pitch as: will ſtick round it within; then 
ſtrew finely powder'd Amber over the white Pitch; 
when tis growing cold, pbur, into it Oleum Lini, 

three Pound; Oleum Terebinth, one Pound wel 
mixed together. Cloſe up all, and boil them an 

Hour on a 'gentie Fire: This is a Varniſh. Grind 

ſome of this on a Painter's Stone, throwing to it W co 
fine Powder of Pumiee- Stone, till i be as thick % WW 25 y, 
ordinary” Paint; then take alive Carp, or Craw-filh, I Shee 

out of the Water, and dry it well withia-Linn"n WW moſt 

Cloath ; then daub it over with this Paint, it will is 

preſently dry, before which ſprgach your Leit 

Gold, and gently preſs it with a ſoft dry Cloath, 
«and then you may let it go into the Water. For 
the more this Varniſh is in the Water, the'harde! 
it dries and grows, and * the Fiſh no _ 
ny 
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Many ſuch gilded Fiſh are in the Prince of Sila- 
raw's Garden in Bohemia, 18 Leagues from Prague; 
he has 200 thus gilded. ; 

"© The four Elements put in a Cylindrital Glaſs 
with a Foot. 2h 
Spirit of Wine, Oil of Tartar per deliquium, Spi- 
rit of Turpentine and Antimony groſsly beaten : 
Take of each an equal Quantity, and no two of 
theſe, will mix. +1 270. 4 EET 
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lo elt % FOO Glaſs. 
Tru Sheet of Muſcovy, or other Glaſs, as big 
as convenient, and as thin as poſſibly it can 
be made: Get alſo ſome Tin-Foil, and laying it 
upon a Sheet of very fine Paper, moſt curiouſly 
ſleeked,''that alſo being laid upon a Plain that is 
exactly plain and ſmooth; then with a clean 
Cloath, or Piece of Leather, make your Tin-F044 
clean, and to lie very ſmooth, that there may be 
20 Wrinkles in it; this done, put on a little 
Quickſilver,: and rub it upon it, with a Cloath, or 
Pierce ff Leather, ſo long, until it be all Black 
ſcherewith; then with à Cloth rub that alſo clean 
of; chis done, put on as much Quickſilver as will 
cover the Tiu-Foil all over; then upon that, as 
| WY {loſe to it as rn en can, ſlide on the Muſ- 
t couy Glaſs, ſhoving off as much of the Mercury 
as you: can: This done, clap down the other half 
Sheet upon it, which muſt be exceeding fine, and 
moſt exactly poliſh'd ; upon this lay a Flane, that 
ls very ſmooth, leſt otherwiſe it cauſe Wrinkles ; 
then preſs it, ſo as it may be plain, for 12 Hours; 
then take it out, and let it ſtand, or hang upright, 
lo as it may ſend away the looſe Quic kſilver; af 
terwards order it as you pleaſe. a 2 
After this Manner all Sorts of Glaſs are foiled. 
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4 Di bi 2 be It John Cali /ell, 10 Sa 
vilian Profeſſor of Oxford, concerning the 
"going back of the Shadow on a Fun- Dial 
.' Read at a Meeting of the Philoſopbital 

l Society,” at Oxford, June che 224. 1686 


u PON reading the Minutes of the Dibns So. 
ciety, of Mar. 1. that Mr. Tolet had dif- 


cours'd of the Shadows going twice Forward, and { 
twice Backward, in the fame Day, in a Place of the ' 
Torrid Zone : It was deſired by our Members, then : 
preſent, that I would take it upon me, to explain, 
at our next Meeting, how this might be. In an- 
ſwer thereto, I have ſhewn, in the following Diſ- 
courſe, how the Shadow of a Stile, perpendicul : 
to the Horizon, does go Backward in'the'Torrid yr 
Zone, but not of th. ole Stiles that point to the C 
Pole, as it is in Common Dialx; alſo how, by di- 6 
recting the Stile betwixt the Trapicks,:the'Sh» in 
dow may go back on Horizontal Dials in all La- 5 
titudes, and in all other Plains, if the Sun does ns 
not leave them too ſoon ; together with the Cal- be 
.culation of the Time, and Quantity, of the Sha- 3 
'dow's Repreſſion, according to any given Situat: = 


on of the Stile and Plane. 
By a Stile, I underſtand a ſtreig ht Line intl © 
ing on a Plane, and caſting a Shadow thereon. 
A perpendicular Stile, I call that which is pet * 
pendicular to the Plane; an nes Stile, which 
is oblique. | 


'Waux I mention a Stile, without diſtinguiſh call 

ing perpendicular or oblique, it-is to be underſtooc 452 
of either. a 
2 — B the Meridian of the Plane, I mean a great = 
Circle drawn thro' the Pole of the World, and M 


N of the Plane. ö 
WE Sypposl 
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sur rosa Circledeſcrib'd on the Plane from 
the Feot'of the Stile (i e. the Point where it cuts 
the Plane), as a Center: The Way of the Shadow 
I reckon on the Circumference of this Circle: And 
Note, when the 5 6 2 Way round this 
Circle, without a hange, during one Day, 
L ſay, *tis wholly yy t if it changes its 
Courſe, the firſt Motion it takes before the Change, f 
I call Regreſſion, or Backward ; and the ſecond 
Motion 1 call Progreſſion, or Forward; for tis 
the firſt Motion that I conceive contrary to what 
is uſual, and which I therefore call *Retrograde, 
rather than Direct. In this Senſe tlie Shadow may 
be twice Retrograde, and once Direct i in the ſame 
Day, as ſhall be demonſtrated. | 


Prop. I. TA Shadow of the Stile, on the Plane, 
is the common Section of the Plane, with a great 
Circle drawn thro? the Sun and Stile. 

Prop. II. Tu E Semidiameter of the Earth is 
inſenſible, in reſpect of the vaſt Diſtance of the 
Sun from us; therefore the Foot of the Stile, 
which is really at the Surface of the Earth, maß 
be ſuppos'd the Center of the Earth; and conſe- 
quently the Plane of the Dial may be taken for the 
Plane of a = Cirele of the Sphere, parallel 
thereto. | 

Prop. III. Tux Shadow cannot go Backward 
(in the fame Pay, and ſo underſtand in the fol- 
lowing), if the Stile continu'd does cut the Plane 
of the Diurnal Circle, (7. e. 1 the Sun de- 
ſcribes in the Heavens, and which is otherwiſe 
call'd the Sun's Parallel, or a Parallel to the - 
quator) in, or within its Perimeter, becauſe the 
Shadow is always in a Plane, drawn thro' the Sun 
and Stile, if the Point of Section is in, or within 
the Diurnal Circle's Perimeter, becauſe the Sun 
be 3 * fo * the 3 : 

1 
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Cor. I. Ir the Stile be the Axis of the World, 
the Shadow cannot go back : For the Axis cuts 
all the Parallels of the Xquator in their Centers; 
therefore in no Latitude can a Plane and Stile be j 
plac'd, that the Shadow, which ſhews the Hour, ] 
with its whole Length, may go backward; only a 
Stile may be ſo plac'd, that its Shadow may go 
backward, and a Nodus therein ſhew the Hour. t 

Cor. II. Txt Shadow cannot be made to go ty 
backward, on either of the Equinoctional Days, 
for then the Sun's Diurnal Circle, being a great 
Circle, is cut by the Stile, thro” the Center, 

Cor. III. TE Shadow cannot go back, if the 
Stile point without the Tropicks; for then it will 
cut the Planes of all the Diurnal Circles within 

their Perimeters, | A 


Prop. IV. Ir the Stile cut the Plane of the Di- 
urnal Circle, without its Perimeter, the Shadow 
will go forward and backward in 24 Hours ; pro- 
vided the Sun ſhine, a ſufficient Part of the 24 
Hours, on the Plane. For ſuppoſe P, the Point 


P 
A 
Pre 
5 the 8 
11617 te $ 
where the Stile cuts the Plane of the Diurnal Cir- wegh 


cle; from P draw two Lines touching this Circle 
in AD; *tis evident the Shadow goes one TH 
J * An 1 
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while the Sun paſſes the Arc 4, n 8 con 
trary Way, while i it * DRA. td 


Cor. 1 F the hes which the Sun T while 
it ſhines. on the Plane, be Part of ABD, and Part of 
Ts the Shadow ill go forvacd aud backward. 


. v. 17 from that Point i in the Surface of 
the Globe, which repreſents the Top of the Stile, 
two great Circles be drawn, touching the Sun's. 
Parallel, z and if the Dial- Plane cut off an Arc of the 
Parallel, of which all, or part, is, viſible, (i. e. a 
boye the Horizon); if alſo either of the Points of 
Contact be included within the Extreams of this 
viſible Arc; then wall, the Shadow go backward, 
till the Sun come to the Point of Contact; after 
which it will, go forward, till it come to the other 
Point of Contact; and then the: Shadow wi 69 


1 Gain. I ori. 


= The Shadow, in one P 8 e ol in in 
any Letitude, however the Plane — Stile be 
plac d, can change its Courſe but twice, (i. e.) 
it may be Retrograde, Direct and Ketragrade, but 
not 4 ſecond Time Direct. 

Cor. II. T xs evident, there are in any. Latitude 
innumerable Diverſities of Inclinations of the Dial 
Plane to the Horizon, and of the Stile to the 
Plane; alſo of Declinations of both Stile and Plang 
from. the Meridian, whereby the oy may he 
wear names ” 41 40 vel ot 51 950 

ti 418 


Prop Vi. T HE Shadow. cannot 20 * while 
the Sun is nearer the Æquator, than the Top of 
the Stile to the Ægquator. And this holds good, 
whether the Sun and Top of the Stile be on the 
lane, of; different Sides; of the £quator. , For the 


Planes of all Diurnal Circles, which are nearer to 
O 4 the 
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the guator, than the Top of the Stile, are cut 
by the Stile within their Perimeters, becauſe the 
stile paſſes thro' the Center of the Sphere. 


Cor. TRA nibdrer the Stile points to the Aua. 

tor, the more Days in the Year will cke Shadow 
o back; but then, in — — Day, it will go 

Pack the efs,” cterif patibus. 


; Prop. VII. TAI Shadow of 4 Stile pointing 
to any one Place of the Heavens, betwixt the K. 
1% and either Tropith, will go back all thoſe 
Days, wherein the Sun's Parallef is father from 
the Aguatot; than the Top of the Stile is from 
the Squdtor. And this holds, hether the gun, 
and the Top of the Stile; be oh the fan; of dif- 
feterit Sides of the Æquator: Hut with this Prodiſo, 
In. Both Caſes; that the Point of Contact lie iti the 
viſible Diurnal Arc above the Plank. For Exath- 
ple, In our Latitude of Oxford, if a Stile Point as 
r No6tth, as iS the — ＋ the Sign Taurus; 
then the Shadow will be Retrograde every Dy; 
chile the Sun is paſſilg thre” Tharks,” Ghmini, 
Cncer; Lob. Büt while the Sun paſſts thtbugh 
Virgo and Libra, the Shadow is only Direct, of 
For M ard; then in paMfing thiro* Scorpio, Jagiiturius, 
Capricorm and Hauariut, tis Retrograde again 
But 'With chis Pifferenee, that if the Shudow is 
twice Retrograde, any Day; While the dun runs a 
Northern Paräflel, tHe ir will not be Retrograde 
once, in the Day of the Oppoſite Southern Parallel. 
But if the Shadow is once Retrograde, in a Day 
the Northetn Parillct, then it will alſo Be once 
Retrograde, ifi the Day of the Oppoſite Parallel. 
Prbp. VIII. Ts a perpendicular Stile point an) 
Where in the Syuaror, the Shadow cannot go 
dick any Day in the Whole Year 3 for all the 
03 19327 976 BO #01 FH TR 11044} £19: iat 
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points of Contact lie in the Dial-Plane, to wit, 
there, where tis croſs'd by the Diurnal Circles. 

Prop. IX. Ir an Oblique Stile point to the com- 
mon Section of the Fquator, and the Meridian of 
the Plane; the Shadow will be Retrograde, during 
that half Year, while the Sun has Declination to- 
ward that Pole, which is elevated above the Plane. 
The other half Year, while the Sun is toward the 
deprefs'd Pole, the Shadow will be only Direct; 
for in the firſt half Year, the Points of Contact 

are above the Plane; in the Second, under. 
Prop. X. Ir an Obfique Stile point to any Place 
of the Aguator in the Heavens, except there, 
where the Meridian of the Plane croffes the Aqua- 
tor; if withal, a great Circle defcrib'd from the 
Top of the Stile on the Globe, as a Pole, does 
croſs the long Diurnal Ares; (i. e.) of thoſe Pa- 
rallels which are toward that Pole of the World, 
which fs elevated above the Plane; I fay, if the 
ſaid. Citcle croſs the long Arcs any where above 
the Plane, then will the Shadow be Retrograde, 
thoſe Days, in which the Sun deſcribes thoſe 
Arcs, and on no other Days; for where the ſaid 
Circle croſſes the Arcs, are the Points of Contact. 
For Example; In all Direct South-reclining Planes, 
above which the North Pole is elevated, the Sha- 
dow goes back all our Summer half Lear; but it 
is only Direct all the Winter half Year. But in 
other Planes, the too great Declination, or Incli- 
nation of the Plane, may cauſe the Points of Con- 
tact to fall under the Plane; ſo as only in a ſmall 
Part of Summer, and in no Part of Winter, che 


Shadow may go back. 


PROB. 
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i: PROBLEM is . | 


Any Day being given, together with the Latitude of 
the Place, and the Situation of the. Stile and 


Plane, to calculate the Time and Quantity of the f 
Shadow's Regreſſion on that Day. rp. 0 
+ 7 ; | by er 1 131130, 01 
Sur ros g the Dial-Plane were Horizontal, and WM ſc 
the Stile perpendicular thereto; becauſe the Stile 5 
muſt point within the Tropicks, then this Caſe W T7 
can happen only in the Torrid Zone, yet not in the bi 
Aquator (by Prop, 8.); nor can the Shadow go th 
back, when the Sun is on one Side of the Zquator, N . 
and the Stile on the other, tho' at leſs Diſtance, 
becauſe the Points of Contact are both under 
the Horizon; but then, to recompence this, the 
Shadow is twice Retrograde every Day; which to 
calculate, ſuppoſe Z the Zenith of the Place 10 
Degrees North of the Æquator, which is now ſup 
pos d the Pole of the Plane, and the Top of the 
Stile in the Heavens. Suppoſe the Sun in the Tro- 
pick of Cancer, and P the Pole of the World, T 
the Point of Contact (i. e.) where the great Circle, 
2 T, drawn from the Top of the Stile, touches 
the Tropick. Then in the right-angled Triangle 
2, beſide the Right- angle I, there is given PT, 
the Sun's Co- declination, and P Z the Colatitude 
of the Place; thence may be found the Angle ZP, 
(as in Fig. 3.) the Sun's Diſtance from the Me- 
ridian, when the Shadow begins to change its 
Courſe ; alſo the Angle PZ. T, from which, if 
you take the Sun's Azimuth from the North, at 
iſing, the Reſidue is the 3 of the Shadow 
Regreſſion on the Circle of the Dial-Plane. 
Wuär has been ſaid of an Horizontal Plane, in 
the Torrid Zone, holds true for any Latitude out of 
the Torrid Zone, if you incline the former * 
(1 
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till its perpendicular Stile point in the Meridian 
10 Degrees above the AÆquator, (il e.) where it 
did in the Torrid one. 

Ar g Hours 42 Minutes in the Morning, the 
Sun riſes on this Plane; at 5 Hours 36 Minutes, 
the Shadow changes its Courſe; ſo the Durati- 
on of Regreſſion is 1 Hour 54 Minutes; the Quan- 
tity of Regreſſion is 4 Degrees 26 Minutes. And 
ſo much, and at the ſame Diſtance from the Me- 
ridian, is the Retrogradation in the Afternoon. 
Thus it is at the Summer Solſtice on this Plane, 
but the Regreſſion will grow every Day leſs, as 
the Sun, in his Diurnal Courſe, comes nearer the 
Top of the Stile; ſo as when the Sun runs over 
the Stile, then the Regreſſion ceaſes. 


EXAMPLE Ul. 


Suppost an Horizontal Plane, in the Latitude 
of Oxford, and the Sun in Cancer, the Stile pointing 
to &, (in Fig. a.) Io Degrees in the Meridian, above 
the Æquator: From G draw a great Circle, touch- 
ing the Tropick of Cancer in T; ſuppoſe this Circle, 
(continu'd) to cut the Horizon in E P, to be the 
Pole of the World, and that the Circle GP (conti- 
nued) cuts the Horizon in , and that the Tropick 
cuts the Horizon in A. Inthe right-angled Triangle 
GTP, GP and PT are known; thence may be found 
the Angle TPG, the Sun's Diſtance from the Meri- 


dian, when the Shadow changes its Way, and the 


Angle PG T; then in the right-angled Triangle, 
Pr A, Pu the Height of the Pole, and PA, the 


Sun's Co-declination, are given; thence ꝝ A may be 


found, and in the right-angled Triangle Gu E, 


en, and the Angle EGA PG T, are known, 
thence E # may be found; but E- A= AE, 
which is the Quantity of the Shadow's Regreſſion; 
diz. The Shadow, in this Example, begins to 

| change 
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change at / Hours 36 Minutes, in the. Morning, 


and the Sunriſes at 3 Hours 46 Minutes ; therefore 
the Duration of Regreſſion is 3 Hours 50 Minutes, 
and the Quantity of Regreſſion 12 Degrees, 2; 
Minutes. And ſo much, and at the ſame Diſtance 
from the Meridian, tis again in the Afternoon. 


E X AMP L E III. 


ANA having any given Poſition, ſuppoſe 14 
Degrees Declination, or Azimuth, Weſtward, and 
71 Degrees Reclination, (7.e.Yits Pole 4 (in Fig 3.) 
19 Degrees from the Zenith Z, ſuppoſe of Oxford, 
which is Diſtant from P, the Pole of the World, 
38 Degrees 14 Minutes ; alſo a Stile being any 
Ways inclin'd to this Plane, yet ſo as to point be- 
twixt the Tropicks; as ſuppoſe G the Top of the 
Stile, or Gnomon of the Globe, has 23 Degrees 
Azimuth, Eaſtward, and 42 Degrees Diſtance 
from the Zenith, on any Day propos'd ; ſuppoſe 
at the Summer Solſtice, when the Sun is farther 
from the ZXquator, than G from the Æquator; to 
find when the Sun ſhall begin, and ceaſe to ſhine on 
the Plane, and whether the Shadow ſhall at all be 
Retrograde in the Morning; and if ſo, how much, 
and when it ſhall be? (Like to which is the Cal- 

culation for the Evening). 8 
FROM G draw 4 great Circle, touching the 
Tropick in 'T, and cutting the Dial-Circle in E; 
produce the great Circles v P, » G, till they cut the 
Dial-Circle in N, M. Suppoſe A the Point, where 
the Tropiek cuts the Dial-Circle. Firſt inthe Tri- 
angle GZP, we have GZ, L and the Angle G27, 
thence we may find the Angle G PZ, and Z G, 
and PG; then in the right-angled Triangle PT G, 
we have PG, and PT, the Sun's Co-decli nation; 
thence we may have the Angle & PT, and the An- 
gle PGT. Ihen the Angle ZPG GPT = * 5 
. c 
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the Diſtance of the Sun from the Meridian, when 
the Shadow ceaſes to be Retre „or fifſt 
changes its Way. In the Triangle z G, we 
have 2, Z. G, and the Angle = Z G; thence we 
may find G, "the Angle = G Z, and the Angle 
G Z. In the Triangle P's Z, we have Z P, Z , 
and the Angle « PE, thence we may have P &, 
the Angl P 2 Z and P Z.; then the Quadrartt 
TH — Pn; and the adrant 2 — » CG 
En; and the Angle P's Z ZEP 
in. Then the two Right-angles ZL GC 
20 6 — -PGT="E'Gm. Then in the right- 
7 Triangle En, we have the Angle 
mn, und G m; thence we may find m E. "Then 
in the vighr-ang] gled Triangle P A, we know Pu, 
and PA; the 'Sun's Od Sharon {thence we may 
get NA, ind the Angle PA. Then the two 
rhe Atigles, —'s PL—n PA — ZA, which is 
the Time before Noon, at which the Sun begins 
to mihe on the Plane. Then Z PA— Z PT 
APT, is the Duration of the Shadow's' Regref- 
n. If 2 PA is not bigger than 2. PT, the 
the Shadow will not be Retrograde at all. Laſtly, 
nE = A E, the Quantity of Re- 
preſſion. | 
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Dr. H oOo K to find expeditiouſly. and 
certainly, the true Meridian; being ſome- 
what different from the Method in his 

| Poſthumous Works, pag 361. 
x0VIDE a ſhort Teleſcope of 1 Foot, or 18 


P Inches in Length, fitted with a Glaſs-Plate 
in the Focus ; upon which proper Circles muſt be 
drawn, with the Point of a Diamond, for the Pole 
Star, and two other Stars not far diſtant from the 
Pole, which is ſuppoſed to be in the Center of 
this Glaſs. ; This, Teleſcope muſt be fitted with 
two Plumb-Lines. Now by this Inſtrument, in 
any fair Night, tho' the Moon ſhine, it will be very 
eaſy to diſcover the proper Stars, thro' this Tele- 
ſcope, and to ſee that each of them be in its. pro- 
per Circle, about the Polar Point: At which Time, 
the Axis of the. Glaſs will be in the true Meridian, 
and, if fitted with the Quadrant, give the Altitude; 
and the Plumb-L.ines deing in the Meridian, there 
may be a Compaſs ſuſpended: by them, which wil 
alſo ſhew.the Variation eaſily and certainly. This 
Inſtrument is fufficiently intelligible, without any 
Scheme, which is therefore omitted. "84-2 


Awnortnatr Way is wholly new, and the Ob- 
ſervations are made without an Inſtrument, and the 
Refractions of the Air do no ways influence either 
the Obſervations or Deductions. And that is, by 
obſerving, with Plumb-Lines, or other proper 
Inſtruments, either both at the ſame Time, if it 
may be, or one at one Time, and the other at an- 
other, with a true Account of the interpoſed 
Time, two Azimuth Lines, in each of which are 
found two conſiderable Stars. By the Help of 


which two Obſervations, and a true Projection of 
the 


-, @ X£ ee 


Dimen ſion in the Mixture, &c. N 
the Sphere of the Stars, it will, be eaſy and obvi- 
ous, to any Navigator, to find the - atitude of 
the Place, the Meridian Line, and the Azimuths 
of the Stars. | 3 | 


Theſe two Ways were propoſed to the Royal 
, Society, April 27. 1687, | _ 
111 „ 7 1 | W. Drxu AM. 
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An Experiment ſhewn before the Royal So- 
- cicty, Jan. 26. 1689. by Dr. H OOK, of 
_ the Penetration of Dimenſions in the Mix- 
ture f Vitriol and fair Water. 
„ ſeveral Experiments have been made of 
1 the diſſolving of ſeveral differing Sorts of 
Salts, ſucceſſively in the ſame Water, after it has 
been ſartiated with one particular Salt, fo as to diſ- 
ſolve, or take into it no more of that Salt; yet, in 
all theſe Experiments, there ſeems not to be an 
real Penetration of Dimenſions ; nor do I know of 
any other Experiment of the like Nature, that has 
been made by any Perſon. But, I conceive, it is 
very conſiderable in this, that Water, which has 
not (by the greateſt Force which has been yet ap- 
plied to it) been compreſs'd into leſſer Dimenſi- 
ons, ſnould yet admit a thicker, cloſer, and more 
ponderous Liquor to penetrate its Dimenſions, 
without any Preſſure or Force put to aſſiſt the O- 
peration; and that two Liquors, ſo differing in 
other Qualities, ſhould ſo readily, and harmoni- 
ouſly. join and incorporate together. They differ 
firſt in Weight; for I find that the Oil of Vitriol, 
to the Water, is. very near as 9 to 5; they differ 
in the Taſte, the one being the greateſt Acid, we 


know, 
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know, and the other perfectly inſipid; the one 
very ſluggiſh, and not riſing in Fumes, but with 
violent Heat; the other evaporating very eaſily. 
It were too long to mention many other differing 
Qualifications and Effects; but this is worthy 
-noting, that the Mixture of thoſe two Eiquors, 
both actually cold, produees a very ſtrong actual 
Heat, and thereby cauſes a Riſing of many ſmall 
Bubbles out of the Water, and alſo an Expanſion 
of both, for a Time, as plainly appears; for that as 
the Mixture grows cold, ſo it retires and ſhrinks 

into leſſer Dimenſions, as is viſible to the Eye. 
Now that 1 might give a more exact Ac- 
count of the Succeſs I had, and what was likely 
to be expected upon another Trial; here I tried 
the Experiment with all the Care I-could. Pirſt 
then we weighed the Bolt-head, and found its 
Weight, empty, 20851 Grins. Then we filled 
i4t almoſt to the Top of the Neck, with common 
Water, and found its Weight to be 8775 Grains; 
from which, taking the Weight of the Bolt-head, 
ve found the Water to-weigh'6689x Grains; then 
making à Mark on the Neck, at the Top of the 
Water, we poured out ſo much as filled ai ſmall 
: Glaſs' Cane, and ſet a Mark at the'Top:6f the re- 
maining Water, and found it 18 Inches and a half 
below the / firſt Mark ; the Bolt-head, and Water, 
now weighed 8255 Grains; hence the d 105 
of the Water, taken out, was 580 Grains. Then 
pouring off the Water, in the Cane, we filled it 
with Oil of Vitriol, and pouring it into the Bolt. 
- head, we found it not to fill he former Space, and 
to make a conſiderable Heat in the Water, and 
many {mall Bubbles to riſe: We then weighed it a. 
gain, and found the Bolt-head, and Misture, to 
weigh 9210 Grains; whence we found the Weight 
of the Oil of. Vitriol to be 945 Grains ; We let the 
Mixture / ſtand about. Half un Hour, — 
* ime 
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Time we found they were fo condenſed, that 3 
Inches and half, of the 18 Inches and halt, of the 
Neck, wete left empty, which is near a third Part 
of the Dimenſions of the Oil of Vitriol, that was 

ured therein; then we filled up the Vacuity, 
and found it to contain 138 Grains ; which com- 
pared to the whole Bulk of Water, that fill'd the 
Bolt-head, is between a 48th and a 49th Part; 
for as 138 to 66895, ſo 1, to 48532. 

FROM which Obſervations I deduce, that in 
this Experiment there is ſomewhat more than a 
bare Mixture of Fluid with Fluid, as of Water 
with Water; where tho' they may intimately mix, 
and temper together, and become one uniform 
Fluid, yet each of them, and every Part of each, 
keeps its former Dimenſions and ſpecifick Gravi- 
ties; or of Water with Wine, Ale, or the like in- 
ſpiſſated Liquors; or with ſaline Solutions, as of 
Salt, Niter, Allum, Vitriol, Sc. In all which, 
I conceive, that there is nothing but a mixing, 
tempering, or dilating, as in the Mixture of two 
Liquors of the ſame Kind. Now, as I formerly 
hinted, I do not at all doubt, but that there may 
be found many other Liquors which may have 
the like Effects, one upon the other, upon Mixture; 
ſo that there may be alſo found Inſtances of a dif- 
fering Nature, whete the Mixture ſhall increaſe 
the Dimenſions of the Particulars, and diminiſh 
the ſpecifick Gravity, either of one, or both. Bur 
I think there have not yet been produced any In- 
ſtances of theſe, or the other Kind, at leaſt, I 
think, they have not yet been proved ſuch. 

Mr. Waller recommended the Trial of this Expe- 
riment to Mr. Hawkesbee, and if the Reader 
hath a Mind to ſee the Succeſs thereof, he may 

Find it in the Philoſ. Tranſ. of 1911. NO 231. 

WILIIAM DER HAM, 
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| hath made very many Trials of it, on himſelf, 


tugals, Bangue. The Doſe of it is about as much 
- as may fill a common Tobacco-Pipe, the Leaves 
. and Seeds being dried firſt, and pretty, finely poy- 


(26 


An Account of the Plant, call'd Bangue, be. 
fore the Royal Society, Dec. 18. 1689. 


]* is a certain Plant which grows very common 

in India, and the Vertues, or Quality thereof, 
are there very well known ; - and the Uſe thereof 
(tho' the Effects are very ſtrange, and, at firſt hear- 
ing, frightful enough) is very general and fre- 
quent; and the Perſon, from whom I receiv'd it, 


with very good Effect. Tis call'd, by the Moor, 
Gange; by the Chingaleſe, Comſa, and by the Pur- 


dered. This Powder being chewed and ſwallon- 


without any Coherence, not knowing what he 


= 
. 


h but walks and dances, and ſheweth many odd 


\. Stomach, or Head, before he took it, is perfect) 
- Giddineſs, Pain in the Head or Stomach, or De 


happened) during the Time of its Operation. A! 


ed, or waſhed down, by a ſmall Cup of Water, 
.. doth, in a ſhort Time, quite take away the Me- 
mory and Underſtanding ; ſo that the Patient un- 


derſtands not, nor remembereth any, Thing that 


he ſeeth, heareth, or doth, in that Extaſie, but 
becomes, as it were, a mere Natural, being un- 
able to ſpeak a Word of Senſe; yet is he very 


merry, and. laughs, and ſings, and ſpeaks Words 
ſaith or doth; yet is he not giddy, or drunk; 


Tricks; after a little Time he falls aſleep, and 
ſleepeth very 1 and quietly ; and when ht 

_.- wakes, he finds himſelf mightily refreſh'd, and ex. | 

cceding hungry. And that which troubled h t. 


carried off without leaving any ill Symptom, 1 


fe& of Memory of any Thing (beſides of whit 
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he aſſures me, that he hath often taken it, when he 


has found himſelf out of Order, eicher by drinking 
bad Water, or eating of ſome Things which have 


not agreed with him. He faith, moreover, that 
tis commonly made Uſe of, by the Heathen 
Prieſts, or rambling Mendicant Heathen Friars, 
who will many of them meet together, and every 
of them doſe themſelves with this Medicine, and 
then ramble ſeveral Ways, talking they know not 


what, pretending after that, they were inſpired. 


The Plant is ſo like to Hemp, in all its Parts, both 
Seed, Leaves, Stalk, and Flower, that it may be 
ſaid to be only Indian Hemp. Here are divers of 
the Seeds, which I intend to try this Spring, to 
ſee if the Plant can be here produced, and to ex- 
amine, if it can be raiſed, whether it will have the 
ſame Vertues. . Several Trials have been lately 
made with ſome of this, which I here produce, 
but it hath loſt its Vertue, producing none of the 
Effects before-mentioned ; nor had it any other 
Operation, good or bad, ſince I receiv'd it with 
this Account I have related; imagining I had met 
with ſomewhat like it in Linſcotten's Voyages, 
which the Reader may peruſe at his Leiſure. 

I nave formerly given an Account of the Ef- 
fects of the Roots of Hemlock, accidentally eaten 
by ſome young Children, which, at firſt, had an 
Operation on them much of the like Nature with 


this Vegetable; and poſſibly the laſt Effects might 
not have been much differing, if they had not 
made Uſe of Medicines, to recover them out of the 
Trance, before the Period of its Operation, tho 


that be uncertain, and wants Experiences to aſcer- 


tain it. Whereas this IJ have here produced, is ſo 


well known and experimented by Thouſands; and 
the Perſon that brought it has ſo often experiment- 
ed it himſelf, that there is no Cauſe of Fear, tho 
poſſibly there may be of Laughter. It may there- 
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fore, if it can be here produced, poſſibly prove as 
conſiderable a Medicine in Drugs, as any that is 
brought from the Indies; and may poſſibly: be of 
conſiderable Uſe for Lunaticks, or for other Di- 
ſtempers of the Head- and Stomach, for that it 
ſcemeth to put a Man into a Dream, or make him 
aſleep, whilſt yet he ſeems to be awake, but at 
laſt ends in a profound Sleep, which rectifies all; 
whereas Lunaticks are much in the ſame Eſtate, 
bnt cannot obtain that, which ſhould, and in all 
Probability would, cure them, and that is a pro- 
found and quiet Sleep. | 


_n——— 


Obſervations about Gems, and other valu- 
ble Commodities, extracted by Dr. Hook, 
Dec. 15. 1690. from Captain Knox“ 
Journal; which I think worth publiſhing, 
by reaſon they are Rules obſerved at this 
Day. 


Directions for Knowledge of Bezoar Stones. 


7 | x E Monky PBezoars, which are long, are the 
beſt; thoſe, that are rough, prove common) 
faulty, breaking with Stones in the Middle ; others 
in Form of 'Tuns, ſomewhat flat, which break in 
fmaller Stones in the Middle, are better than the 
rough ones. Bezoar is tried ſundry Ways, as the 
rubbing Chalk upon a Paper, then rubbing the 
Stone upon the Chalk; if it leave an Olive Colour, . 
it is good ; alſo touch any with a red-hot Iron, 
which you ſuſpect, becauſe their Colour is lights 
than ordinarily they uſe to be; and if they fry, like 
Roſin or Wax, they are naught. Sometimes the) 


are tried by putting them into clear Water ; => | 
there 
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there ariſe upon them ſmall white Bubbles, they 
are. „if none, they are doubtful; the Uſe of 
the 55 Iron is eſteemed infallible. 

Ir is beſt to buy Aust in the Cod, for ſo it 
will be preſerved; that which openeth with a 
bright Musk Colour, is the beſt. When taken out 
of the Cod, if a little chewed, and rubbed with a 
Knife on thin Paper, it look ſmooth, bright, or 
yellowiſh, tis probably good; but if of a Colour, 
as *twere mixed with Gravel, tis bad; the Good- 
neſs is beſt diſcovered by the Scent. 

Ambergriece, the beſt is Grey. For Trial, if a little 
be chewed, and yield an odoriferous Flavour, feel- 
ing, in Subſtance, like Bees-Wax, tis good, elſe not. 


The Names of Precious Stones. 


Diamond, Ruby, Saphir, Emerald, Topas, Hy- 
acinth, Amethyſt, Garnat, Chryſolite, Turcots, 
Agate, Splen, Faſper, Lapis Laxuli, Opal, Vermi- 
lion, Clyſtropic, Cornelian, Onyx, Bezoar. 


Tne Diamond is the hardeſt, and, when cut, 
the moſt beautiful of all Stones: In Knowledge 
whereof, there is = Difficulty, having a Cruſt 
on them before they are cut; therefore Caution 
to be uſed in buying them is before-hand, to make 
a Pattern in Lead; their Waters are White, Brown, 
Yellow, Blue, Green, and Reddiſh ; whereof take 
Notice, rating them according to their Waters ; in 
ourClimate,the perfect white Water is moſt eſteem'd. 
Brut-Stone, or rough and un- cut Stones, are in Va- 
lue half the Price of cut, or poliſh'd Stones; nei- 
ther too thick, nor too thin in Subſtance, is beſt. A 
thick Stone, which is high and narrow, ſable, not 
making a Shew anſwerable to its Weight, muſt be 
valued at leſs than that which is well ſpread, hath 
its Corners perfect, and a pure white Water, with- 
out Spots or Foulneſs, is called a Paragon-Stone, 

| | P .$0! | and 


0 
—— ũ—— ——L—ũ - —— 


214 . Obſervations upon Gems, o 
and in full Perfection. Un- cut Stones are diſtin- 
guiſhed into two Sorts, thick or pointed, which 
are called Naif- Stones, and flat Stones; the flat 
Stones are to be cut into Roſes, or thin Stones; 
the Naif into thick Stones; and thoſe rough 
Stones, which will bear a good Shape, with leaſt 
diminiſhing in cutting, are in beſt Eſteem. | 
The Names of rough Stones, according to their 
Form and Subſtance : 'The rough 5 6 Pg that 
ſeem greeneſt, prove of a good Water, when cut; thoſe 
that ſeem white, when rough, grow bluiſh often, 
when cut. 9 A Point, M A half Point. S 
A thick Stone. <> A half ground Stone. <— 
A thin Stone. /XX\ A Roſe Stone, if round; if 


long, a Foſeel. A Naif. Care is alſo to be 


taken in Choice of rough Diamond, to avoid thoſe 


that have Veins ; for they will never cut well, but 
ſeem as filed with a rough File. For vending, 
Stones of ſix Grains, or under, to'one Grain and 
half, are beſt. For Trial of a Diamond; Take a 
pointed Diamond, ſuch as Glaziers uſe, try it on 
any Stone but a Diamond, and it will cut it. 'The 
Diamond that is of a ſandy, or hath any Foulneſs in 
it, or is of a blue, brown, or yellow Water, is not 
worth half the Price of a perfect Stone, of a white 
Water. ST 

For cutting of Diamonds : You muſt never 
mould any of them in Sand, or Cuttle Bone, but 
you muſt uſe the ſecond Lead to make a Pattern 
of, becauſe the firſt will come ſomewhat leſs than 
the other; never caſt it off, but of the perfect 
Lead ; then make a Pattern of it ; but firſt weigh 
the Lead, and ſet down the Weight ; after, form 
the Lead to the beſt and moſt advantageous Shape, 
for the Stone, then re-weigh the Lead again, and 
ſet down the Weight; by which you may ſee 
what the Stone will loſe, by cutting to that * 
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the Lead is three times the Weight of the Stone : 
This is a ſure Rule, commonly it loſeth about; 
Part in cutting. 

"To make Diamonds clean : If you ſee a thick Ta- 
ble-Diamond in a Ring, a Jewel, or in a Locket for 
a Jewel, you muſt firſt make it clean, either with a 
little Pumice-Stone, or with a few hot Aſhes, or with 


| alittle Oil, and boil it, twill make it very clean. 


Valuation of Diamonds: There is a Rule 
accurately to be obſerv'd ; which is, a Stone of 
one Carack is worth 10/, One of two Caracks is 
worth '2'x 2x 10 J. = 40/. One of three Caracks 
is$3x3*10/,—=go/, This, for even Caracks, 
comes neareſt the true Value; but for 3, or 4 of a 
Carack, tho' a Stone of two Caracks be worth 
40 J. yet, in this Rule of Reckoning (meaning ? 
a Carack fo valued) it is valued but at ; of a Ca- 
rack, which is 50s. and one of ; of a Carack but 
at 3 of 505. tho” a ſingle Stone, one Quarter of a 
Grain, or, worth 3os. as for Example. You 
would know what a Stone of fix Grains is worth; 


fix Grains is 31 Caracks ; 3 times 3 is 9, and 9 


times 505. is 22/, 105. which is the Value of the 
Stone. So of five Grains, 5 times 5 is 25, and 
25 times 125. 64. is 15 J. 125. 6 d. 

To make a Foil for a Diamond. A Foil, to be 
ſet under a thick Table-Diamond, is made with 
black Ivory and Maſtick, picked; and made very 
clear, with a little Oil of Maſtick, to incorporate 
them. Black Ivory and 'Turpentine, heated on 
the Fire, is good, but the former is better. For 
a thin Table, black Ivory, ſcraped very fine, is 
good 3 or take a Coal of the ſaid Ivory, with a 
ittle Oil of Maſtick, and dry the ſame ; or Ivory, 
with a little Gum; fair Water, is alſo good. 

I x you ſell a Diamond, that hath high Biſſals, 
then you may ſet it upon full-ſcraped Ivory, which 
graceth the Play of them. 
| P 4 A 


— — ACE AE — 


216 Obſervations upon Gems, OC. 


A Ros x Diamond, that is very thick; it's good 

to ſet it cloſe upon the Ivory, and it will play very 
well ; or black Velvet is good, under a thin Table 
Diamond, ſcraped as you do Lint. 

T autre are four Sorts of Oriental Rubies ; 
that which is hardeſt, the beſt and faireſt Colour, 
if it be very fair, and cut Diamond-cut, is no leſs 
eſteem'd than a Diamond, for the Weight; but tis 
rare to ſee ſuch an one. The ſecond Sort of Ru- 
bies is white, oriental, and hard, which alſo is of 

ood Eſteem, if cut of a Diamond - cut, but not of 
o high a Price, as the perfect red Ruby; but yet 
if it be in Perfection, tis very rare, there being 
few of this Sort. I he third Sort is called a Spinell, 
which is ſofter than the former, and of leſs Eſteem, 
being not ſo hard, nor hath it the Life of the 
other, nor ſo perfect a Colour: Tis natural! 
ſomew hat ſa in cutring becauſe of its Softneſ, 
The fourth is called a Ballace Ruby, not ſo much 
eſteem'd as the Spinel, being not ſo well colour d; 
"tis alſo greaſy, and will ſcarce take a Poliſh, and 
looks like a Garnet. | 

| THERE are three Sorts of Saphirs; one per- 
tect blue, and very hard, which if cut of a Dia- 
niond-cut, and without Calcedonie, is of very good 
Eiteem. The ſecond is perfect white, and very 
hard, which if of a Diamond-cut, and without 
Blemiſh, js likewiſe eſteem d. The third, call d 
Water Sapbirs, are of ſmall Eſteem, being not fo 
hard as the other, and commonly of a dead water: 


iſh Colour. 
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A Copy of the Account, which Dr. WaLLis 
gave to Dr. BERNARD, one of the Dele- 
gates for Printing, by a Meſſenger ſent 
from Oxford for that Purpoſe, the Dele- 


gater having agreed to be determined by 
is Opinion in the Caſe, at Serjeant's-Inn, 
in Fleet-ſtreet. Jan. 23. 1691, 


Reverend S IR, 


I* Anſwer to yours, of June 20. concerning the 
Buſineſs of Printing, the brief Hiſtory is this: 
As to the Univerſity's Right of Printing all 

Manner of Books vendible, before our Charter of 

King Charles I. it is not needful to trouble you at 

preſent; but the Uſe of Printing was firſt brought 

into England by the Univerſity, and at their 

Charges, and here practiſed many Years, before 

there was any Printing in London; and we have 

been in the continual Poſſeſſion of it ever ſince, 
and long before there was any Reſtraint put upon 

Printing, which was not at all, till Queen EHlixa- 

beth's Time. | 
ABOUT 8 Car. I. (and by ſeveral Charters 

ſince) our ancient Right is recognized, and fur- 
ther granted to us ; beſides which Charter, Arch- 

Biſhop Land did procure, from the Stationers of 

London (by Indenture under their Seal) a Grant 

from them of one Copy, for the Bodleian Library, 

of all Books thenceforth to be printed in their 

Company, in Conſideration of a Leaſe, to them 

granted, of tranſcribing Copies (in that Library) 

of Manuſcripts there, for them to print. And 

Sir Thomas Bodley gave to the Company a Piece 

of Plate of 60 J. But this, tho', for ſome Time, 


whilſt 
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whilſt Arch-Biſhop Laud lived, twas, in Part, ob- 
ſerved, hath ſince been wholly neglected, and 
they give us none upon that Account. 

THERE was, at the ſame Time, an Agree- 
ment between the Univerſity, and that Company, 
(for three. Years) in behalf of the Company, the 
King's Printers, and Mr. Norton, (with a Cove- 
nant to renew at the End of that three Years) 
whereby the Univerſity agreed to forbear the Print- 
ing of certain Books, and the Company to pay 
2001, a Year for ſuch Forbearance, which 200 J. 
was, by Agreement among themſelves, to be raiſ- 
ed in a certain Proportion; viz. So much by the 


Company, ſo much by. the King's Printers, and 


ſo much by Mr. Norton. But as to this Partition 
between themſelves, the Univerſity was not con- 


cerned, This 200 J. was paid for the firſt three 


Years, and the Agreement renewed, with likeCo- 


venants, for another three Years, and obſerved by 


them for ſome 'Time ; but, the Wars coming on, 
the Univerſity did ſtill. forbear Printing, but the 
Stationers gave us no, Money ; and thus it conti- 
nued. till tour the Year 1653. nor would the 
Company be prevail'd with, either to renew their 
old Agreement, or enter into any new one, to 
that Purpoſe ; but did enjoy the Benefit of our 
Forbearance, without giving us any Conſideration 
for it. 3 | 

TAE Univerſity thereupon gave Leave to their 
Printers (Litehfeld and Hall) to comprint with 
them divers beneficial Books, which' preſently 
brought them to ſuch Terms of Agreement, (that 
being the only Means to bring them to Reaſon) 
tho' it was then agreed to forbear, they paying the 
Rent of 120 J. which Fall of Rent was agreed to, 
upon their Complaint of Poverty and Decay of 
Trade. | * 
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Arrrx the Return of King Charles II. Dr. 
Bailey, when he was Vice-Chancellor, brought it 
up to the old Rent of 200 J. and ſo it continued 
for ſome While. 

Wurm the Univerſity devolved their Power on 
Dr. Fel, (ſince Biſhop of Oxford) and ſome others, 
they continued the like Agreement, with the Com- 
pany, in behalf'of themfelves, and ſome others con- 
cerned with them, which continued for ſome Time 
longer, 

þ By T after a'While, the King's Printers of Bi- 
bles, preſuming that we had not Stock enough to 


comprint Bibles with them, broke off their Agree- 


ment, and would pay their Proportion-no longer; 
bidding us print Bibles, if we pleaſed, they would 
give us nothing to forbear. 

Mx an while the Company and Mr. Norton, 
being well aware that we might, with a little 
Stock, be able to do them a Prejudice, by print- 
ing Grammars, Almanacks, and School-Books, were 
willing to continue the Agreement, as to their 


Proportions. 


Wu REVO the Biſhop and Dr. Tates, con- 
tinuing to pay us 200 J. as before, did agree with 
the Company and Mr. Norton, for ſo much as their 
Proportion came to, but did bear the Loſs, out of 
their own Purſes, of that which the King's Print- 
ers were to pay; and this for divers Vears, before 
they could put themſelves into a Capacity of print- 
ing Bibles. 

Ar Tx « ſome Years, Dr. Zates brought into the 
Stock, for Printing (as I have been told) a Stock 
of 4 or 500017. which did inable them to ſet upon 
the printing of Bibles. 

TRHEREVUTrON the Biſhop and he printed a 
Bible in Quarto, which the King's Printers, being 
aware of, did print another, juſt in the ſame Vo- 
lume, and ſold it to Loſs; and did loſe by it, as 

| themſelyes 
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themſelves did acknowledge, above 5007. deſign- 
ing, thereby, to break our Deſign in Printing, by 
forcing us to {ell ſo cheap, as to loſe by it, or 
elſe to have the Bibles lie upon their Hands un- 
fold; whilſt themſelves would make themſelves 
whole, by ſetting a higher Price on Bibles in other 
Volumes : And thus So threatened to do, with 
whatever Volumes we ſhould print, preſuming that 
we were not in a Capacity to print in all Volumes. 

T xx Biſhop and Dr. Tates, finding themſelves 
thus over-reached, found it neceſſary to take in with 
them ſome London Bookſellers, as well for the bet- 
ter vending of Books, which did already lie upon 
their Hands, as for the Increaſe of their Stock, 
that they might be in a Capacity to print in other 
Volumes alſo, which did effectually counterwork 
that Deſign. | | 

 Hextvpon they firſt took in Moſes Pitt, 
and one other; but finding theſe not enough to do 
the Work, they further took in Mr, Parker and 
Mr. Guy; chats took off all the Books which the 
Biſhop and Dr. Tates had lying upon their Hands, 
and did effectually ſet upon printing of the Bible 
in ſeveral Volumes : With ſo much Struggling it 
was, and with ſo great Charges, before we could 
2 a Capacity to print Bibles, without great 
Los. 

T x15 Difficulty being thus maſter'd, their next 
Attempt upon us was by a Suit at the Council-Ta- 
ble, about the Year, as I remember, 1679, which 
put us to 2 or 300 J. Charges; which was born part- 
ly by the Univerſity, partly by the Biſhop, and partly 
by our Printers, endeavouring, thereby, to get us 
reſtrained from printing Bibles at all, or, at leaſt, 
confined only to ſome few Sorts ; in which Suit, 
Ir. Pitt, Mr. Parker, and Mr. Guy, were very indu- 
ſtrious, and diligent in ſolliciting the Buſineſs, 


retaining and initructing the Council, and giving 
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us other Aſſiſtance, which we could very ill have 
ſpared ; the preſent Biſhop of St. 4/aph, and other 
Friends, were likewiſe aſſiſtant to us. 

TAE Iſſue of this Suit going for us, their next 
Attempt was, the ſetting a Multitude of Preſſes 
to Work, to print vaſt Numbers off, and by ſel- 
ling them cheap, to break our Printers; ſo that 
now the Conteſt was, whether ſhould print moſt, 
and fell cheapeſt ; whereby the Price of Bibles, 
for the Advantage of the Publick, was brought 
down to leſs than Half of what they were before 
ſold at ; and many hundred Thouſands of Bibles, 


printed and fold, more than otherwiſe would have 


been; and our own People at home, and abroad in 
our Plantations, furniſhed from hence, which before 
were wont to be furniſhed in vaſt Numbers from 
Holland, where Bibles were printed, far more than 
in England, becauſe cheaper ; for the King's Frinters 
did not, now, print and fell fewer Bibles, by reaſon 
of our Comprinting, but only they ſold them cheaper. 

TREIR next Attempt on us, was a long Suit 
in Chancery, for two or three Vears, to the Charges 
of a great many hundred Pounds, born as before, 
partly by the Univerſity, partly by the Biſhop, 
and partly by our Printers; wherein we thought, 
the Lord-Keeper North bore very hardly upon us 
(and was afterwards convinced that he had done fo) 
but did at length diſmiſs us, to a Trial at Common 
Law: After which, if there were Occaſion, it was 
to return again to Chancery. 

Ar TER this, they vexed us with two Suits at 
Common Law, hich are yet depending ; one in 
the Name of the King's Printers; the other in the 


Name of the Company ; to which we were fain, 


at great Charges, to put in Pleas, and to have it 
agreed at the Barr divers Times; but finding the 
Court inclinable to do us Right, they have, by 
delaying Proceedings, kept it off from Judgment, 
and the Suits are {till depending. Tary 
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Trey then prevailed with the Biſhop of Ox- 


ford to ſeparate the Intereſts; and whereas before, 


while Dr. Tates was alive, they had let the whole 


to our Printers, at 200 J. and left it to them to a- 


gree with the Company, upon the Point of For- 
bearance, who knew, better than we did, how to 
hold the Company to their Agreement: The Bi- 
ſhop would let, to our Printers, the Buſineſs of 
printing Bibles and Common-Prayer Books at Part 


of that Sum, and agreed with the Stationers for 
another Part of that Sum, to forbear printing their 


Copies ; and this by Agreement between the Uni- 


- verſity and the Stationers, for three Years, with a 


Clauſe of Renewal after that Time. 

THe Stationers now being got free of our 
Printers, who knew how to keep them to 'Terms, 
(better than we), they broke with us: They paid 
their Rent for about one Year, but then firſt de- 
lay'd, and then refus'd to pay their Rent, till 
there was five Quarters behind, and told us we 
ſhould be paid all the next Term, upon the Qu 
Warranto. | 

Fox in the Interim of this their Delay, to pay 
their Rent, they had cauſed a Quo Warranto to be 
brought againſt the Univerſity, of which, they 
hoped the like Iſſue, as of the other Quo Harran- 
to's; towards the obtaining of which, we are told 
of a Plate of 500 Guineas went one Way, and a 
Tun of Wine another Way; and 300 J. allowed 
to Henry Hill upon his Account, for ſecret Service; 
and of a Bible to be preſented to ſomebody (with 
filver Claſps and Boſſes, Ec.) which coſt 60 J. the 
Binding; but theſe being Works of Darkneſs, I 
cannot tell what to ſay to them ; but this we are 


- ſure of, that the Quo M arranto was brought, and 


that 14. of the chief Men of the Company did, at 
once, attend at the Attorney-General's Chamber, 


when it was there to be argued ; though they 
- would 
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would now perſuade us, that it was only Henry 


Hill's Doing. 


Fox this Arrear of Rent we did commence a 


Suit, (which is, I think, yet depending) but the 


Quo Wartanto being then actually brought (which 
they hoped ſhould pay all their Debts) we were 


' adviſed,” as a quicker Way (they having broken 


their Articles, by Non-Payment of Rent) to for- 
bear no longer, but comprint upon them, which 
preſently brought them to Order; and, (notwith- 
ſtanding the Quo arranto depending) brought 
down their Money, and would have paid, not 


only the five Quarter's Arrears (for which we. Rad 


commenced the Action) but another Quarter'sRent 
too, which we could not ſafely receive, becauſe 


we had comprinted upon them; but would hot 


pay thoſe Arrears, unleſs we would take that fur- 
ther Rent; and ſo that Arrear; and all the Rent, 
ever ſince remains unpaid by them to this Day. 
"Tis true, that Parker and Cu did then de- 
poſit, with the Vice-Chancellor, Dr. Ironſide, that 
Arrear of 240 J. or rather ſo much Money inſtead 
thereof, and all the growing Rent ever ſince; and 
alſo, at their own Charge, of 200 /. at leaſt, main- 
tain that Suit of the Quo Warranto ; which Kind 
of Law-Suits were wont to be partly born by the 
Univerſity, and by the Biſhop, hoping, in Time, 
to make themſelves whole again from the Com- 


' pany, but (for ſome Reaſons) cannot do it yet; 


and never meant, if they continue our Printers, 
to trouble the Univerſity to get in thoſe Arrears, or 
Charges, becauſe they think they can get it in, 
eaſier than we can, if we do not diſable them. 

Bur if we take our Power out of our own 
Printers Hands, whoſe Intereſt it is, as well as 
ours, to preſerve it, and put it into the Hands of 
thoſe, whoſe Intereſt it is to deſtroy it, we ſhall 
diſable both them and ourſelves for recoverin 
thoſe 


: 
j 
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thoſe Arrears or Charges; and whatever Agree- 
ment we make with them, we may expect (upon 
the firſt Opportunity) to have them broken, as 
hitherto they have been ; and if we once let fall 
our Printing, we can never hope to recover it a- 
gain; for where ſhall we find another Dr. Yates, 
to furniſh us with ſuch another Stock, and run 
through the many Difficulties to re-eſtabliſh what 
we now have, and may continue, without 'Trou- 
ble, if we pleaſe. 

On the other Hand, I do not know that Parker 
and Guy, who are now your Printers, have ever 
failed in paying you, to a Penny, whatever they 
promiſed ; nor do I find that the Company do 
charge them to have ever failed in any Agreement 
made with them, tho? but verbal. 

Tris is the Account, which, as to Matter of 
Fact, I can on the ſudden give you, from 


SIR, 
Tours to ſerve you, 


Joun WarrLn! 


Dy. 
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Dy. Hook's Deſtription of ſome Inſtru- 
ments for Sounding the great Depths of 
the Sea, and bringing Accounts of ſeveral 
Kinds from the Bottom of it. Being the 
. Subſtance of ſonie of his Ledtures, in De- 
cember, 1691. . 


* the Philoſ. Tranſact. N. g. and 24. we have a 
Deſcription of an Inſtrument, to ſound the 
greateſt Depths of the Sea : But there were two 
great Difficulties that attended it: The firſt was; 
That it was neceſſary to make the Weight, that 
was to ſink the Ball, of a certain Size and Figure, 
ſo proportioned to the Ball, as that the Velocity 
of them, downwards, when united, ſhould be e- 
qual to the Velocity of the Ball alone, when it 
aſcended in its Retufn; in Order to which, it re- 
__ to be prepared with Care, and required alſo 
ome Charge, it being almoſt neceſſary to make it 
of Lead, of a certain Weight and Figure. The 
other was, the Difficulty I diſcovering the Ball 
at the firſt Moment of its Return, which was like- 
wiſe of abſolute Neceſſity ; and it was likewife ne- 
ceſſary to keep the Time moſt exactly of its Stay, 
or Continuance, under the Surface of the Water, 
by the Vibrations of a Pendulum, held in one's 
Hand; for I was inform'd, that, upon Trial, they 
have, after ſome Time, perhaps diſcover'd the 
Ball floating in a Place, where they did not at firſt 
expect it; and ſo that Experiment became inſig- 
nificant, tho* they were at the Charge of loſing the 
leaden Weight, and had uſed all Diligence to keep 
the 'I ime, and to watch for the firſt Appearance 
bf the Ball. 


0 Turs 


226 Inſtruments for ſounding the 


Tris Way, which I ſhall now explain, is freed 
from all theſe, ſave only of finding and recovering 
the Ball, after it is returned from the Bottom; 
for I have no Need of proportioning my Weight, 
provided it be heavy enough to ſink, nor of making 
it of this, or that Figure, or of Lead, or any o- 
ther Metal, ſince a Stone, if big enough, of any 
Shape, will do; nor have I any Need of counting 
the Time of its being under Water, ſince it will 
do as well, if 1 procure the Ball an Hour after it 
floats ; ſo that all the Trouble is, the fetching 
in the Ball, when *tis diſcovered, and the letting 
it into the Water, when it begins to fink. 

Ir remains therefore only to deſcribe the Means 
and Way, how this Matter is tobe effected, and tis, 
in ſhort, no other than what I then experimented, 
and gave an Account of, in Writing, to this 
Society ; as, I believe, will appear by the Regiſter 
of that Time, which was, as well as 1 can remem- 
ber, in the Year 1661, or 1662 ; but becauſe few 
here, now preſent, may remember it, 1 ſhall now 
again deſcribe it. 

Ir conſiſts then of three Parts; the firſt is a 
Stone, of a ſufficient Bigneſs, to fink it to the Bot- 
tom, how deep ſocver; and the bigger the Stone be, 
the more Expedition doth this Meſſenger make to 
its Stage. Secondly, of a wooden Eall, well pitched, 
which is carried down, by the Stone, to the Bot- 
tom, which then leaving it, it returns, with Speed, 
to the Jop, and there floats upon the Water, 
from whence it is to be fetched aboard. 'Thirdly, 
of a Cylinder, Cone, or Hyperbolick Trumpet, 
that is to bring back the Information to what 
Depth it hath deſcended ; this is faſtened to the 
Ball, in the Manner deſcribed in the Figure; and 
at the Bottom of this is faſtened the Cock, or 
Crook, by which they are both pulled down to 


the Bottom, and then let looſe, as was practiſed | 
a on 
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on the former, deſcribed in the Ph:lo/ophical 
Tranſattions. 

TAE Cylinder, Hyperbolick Trumpet, or 
Cone, (Tab. III. Fig. 1.) ABC is to be hollow, 
made of 'Tin, or thin Braſs, and ſo contrived, 
as, by a ſmall Hole, to receive the Water in- 
to it, leſs or more, according to the external 
Preſſure at the Apex A, of the Fluid it de- 
ſcends in; ſo that it will always, by the 
Quantity of Water contain'd in it, give a true 
Account of the Preſſure of the Water, at the Bot- 

tom, which is always proportionate to the Depth 
1 of it, below the Surface; this is ſhewn by the Com- 
| preſſion of the Air included, whoſe Dimenſions 
are always in reciprocal Proportion to the Preſſure. 
This is to be found after the Ball is returned from 
the Bottom, by weighing the Quantity of Water, 
contain'd in the Cone, or other Receiver, and 
comparing it with as much Water, as will exactly 
fill it, or by a Meaſure of Capacity ; or thirdly, 
if the Receptacle be perfectly regular, by a gaug- 
ing Rod ſet in its Axis ; but the beſt, and moſt 
ſure Way, I take, to be by Weight. DD is the 
Ball, made of light Wood, and well pitch'd, and 
of ſufficient Bigneſs, to raiſe up the Cone, with 
its contained Water, as ſoon as it is diſcharged 
from the Stone or Weight. K K, which is to be 
of a Weight ſufficient to fink it, and then flip from 
it, at the Buttom, by Means of the Spring-Hook; 
EFG the Ring to be hung upon the Hook; FHI 


7 the Cord. There is nothing in the Contrivance, 
t, but what is eaſy to be made, and the Charge will 
at not amount to a Farthing a Trial. 

e 
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Emiſſarius ſecundus ad fundum Abyſſi, ſive 
Explorator Diſtantiz Inanimatus. 


T x Opinions, concerning the Abyſs, ſeem to 
have been received, and conveyed to us, from the 
firſt and moſt ancient Times of the World. And 
we find that Ovid, tho' he ſeems to have under- 
ſtood the Earth to be Spherical, yet he, ſpeaking, 
of the Creation, and firſt Production of Things, 
(of which, no doubt, he received his Information 
from the Writings of Moſes, or ſome other that 
had ſeen them) makes the Water to be the loweſt 
of all the Elements —— Circumſluus humor ultima 
poſſedit ſolidumque coercuit Orlem. I had no fur- 
ther Intention, but to ſnew, that the Sea was call'd 
the Abyſs, and by the Abyſs was meant a Depth, 
not poſſible to be ſounded, or meaſured, by the 
Power of Art: But it is more properly rendered, 
by our Engliſh Tranſlation of the Bible, he Deep, 
or the great Deep, (when the Depth of the Sea is 
meant) than by the Abyſs in the Vulgar; yet there 
are ſeveral Expreſſions that do ſhew, it was under- 
ſtood to ſignify a Depth, that was beyond the Pow- 
er of Man to meaſare ; and ſo it ſeems to be meant 
in the firſt Chapter of Eccleſiaſticus, where *tis ſaid, 
Who hath meaſured the Height of Heaven, the 
Breadth of the Earth, or the Deep ; that is, the 
Profundity of the Sea. And ſo the Expreſſion in 
the 37th Chapter of Fob ſeems to intimate: The 
Expreſſions in the Scripture, relating to Phyſical 
Matters, being accommodated generally to the 
moſt common and believ'd Opinions of Men, con- 
cerning them. Certain it is, that no one, yet, 
hath experimentally found what the greateſt 
Depth of it is, except only in ſuch Places as are 
meaſurable by Lines and a Plumbet, and that, for 
the moſt Part, rear ſome Land. 'The greateſt 

that 
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that I have met with, of that Kind, which I can 
rely upon, is, what Mr. Fohn Greaves relates, that 
; he tried in the Sea, 'The Paſſage is in the 102d 
Page of his Pyramidographia. In the Longitude of 
II Degrees (ſays he) and in the Latitude of 41 
Degrees, having borrowed ihe Tackling of ſix Ships, 
and, in a calm Day, ſounded, with a Plumbet of al- 
moſt 20 Pound Weight, carefully ſteering the Boat, 
and keeping the Plumbet in a juſt Perpendicular, at 
1045 Engliſh Fathoms ; that is, at about an En- 
gliſh Mile and a Quarter, in Depth, I could find 
no Land or Bottom. Theſe are his Words; but 
where this Place was, I cannot define, becauſe he 
does not declare from what Meridian he computes 
his Longitude : Whether it were in the Ocean, to 
the Weſtward of Portugal, or in the Strezghts, a- 
bout Mer/eilles ; where-ever it were, it was an ex- 
cellent Place, to have tried many curious and in- 
ſtructive Experiments, that might be there tried, 
by ſuch as have Opportunity to go that Way a- 
gain, if it were certainly known. But this Depth 
is nothing, in Compariſon to what Heſiod ſup- 
poſes it, or Tartarus, which is the ſame Abyſs ; 
namely, as deep downwards, as the Heaven is 
high upwards; and that he aſſerts to be ſo high, 
that an iron Axe would be 10 Days in falling, be- 
fore it would touch the Earth; and juſt ſo long 
would the Axe be falling, before it would arrive 
at Tartarus But to leave theſe Poetical Fictions, 
certain it is, that the Sea is, in ſome Parts of i 
very deep, and it would afford many uſeful In- 
formations, if Inquiries were carefully made, by 
Means of my Explorators, or Nuntii Inaui mati; 
for by ſome, or other of them, one might be aſcer- 
tain'd of divers Things, yet, never known to Man- 
kind. That which I deſcribed, the laſt Day, was, 
for meaſuring the Diſtance, which it would effe- 
Ctually do, were it not for one Objection or two, 
Q 3 which 
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which may poſſibly render its Account diſputable. 
The Power of the Spring of the Air, is moſt cer- 
tainly in reciprocal Proportion to its Dimenſions, 
to whatever Bulk the ſame Air be reduced to, by 
Compreſſion ; tis certain alſo, that the Compreſ- 
ſion, or Truſion, of a fluid Body, is always in Pro- 
portion to the Length of the Cylinder compreſ- 
ſing ; ſo that the Power of compreſſing of any one 
Cylinder, of a certain Height, being known, the 
Power of any other Cylinder, whoſe Length is 
given, is eaſily found. 'The like is to be eſtimated 
concerning the Powers of the Reſiſtence of the 
Air, if its Power of Expanſion, or Reſiſtence to 
Condenſation, be known, for any one Expanſion, 
or Dimenſion of it; the Power of Expanſion is 
known, for any other Dimenſion of it given. So 
that both the Principles, upon which the laſt 
Day's Experiment was founded, are undoubtedly 
true and genuine, and conſequently the Invention, 
thereupon founded, would ſucceed ; and then, the 
firſt Nuntius Inanimatus would be a true Explo- 
rator Diſtantiæ. But there are two Things that 
may make its Information dubious ; the firſt is, 
the Uncertainty of the 'Temper, as to Heat and 
Cold, in thoſe very deep, ſub-marine Regions. 
For we know that Heat does augment the Power 
of Expanſion in the Air, and Cold doth diminiſh 
it; and therefore it will be uncertain, whe- 
ther all the Contruſion of the Air, at the Bottom, 
be to be aſcribed to the Gravity of the incumbent 


Cylinder of Water, or to the Coldneſs of the Wa- 
ter of thoſe Regions, in Part; till therefore the 
Temperature of thoſe Regions be known, we can- 
not poſitively affirm, what Part of its Condenſation 
was to be aſcribed to the incumbent cylindrick 
Weight of the Water. 
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Explorator Temperamenti. 


o know this, I have another Meſſenger, call'd 

Explorator Temperamenti, which ſhall fetch 

a true Account thereof; and ſo that Objection, or 

Impediment, would be eaſily enough removed, if 
Need were. 

Bur there is another Objection (which is alſo 
very material) againſt the aforeſaid Method, and 
that is this, That, as tis true, that if the Water, 
at the Top and the Bottom of the Sea, were all 
of an uniform Nature, then the Rule for its Gravi- 
tation, or Preſſing, would hold exactly according 
to the Rules of Proportion, I have before premiſed, 
and the Deductions therefrom would be indiſpu- 
table ; -but if there be differing Sorts of Water, in 
differing Depths, as no one has yet aſcertain'd us 
of the Contrary, then differing Sorts of Water 
will give differing Degrees of Gravitation, or Preſ- 
ſure; and the Proportion I have afſign'd, for an uni- 
form Cylinder of Water, will no longer be of Uſe; 
for if the Water in Specie be heavier, (as moſt 
probably it is) then a ſhorter Cylinder of it will 
have the ſame Power to preſs, that a longer Cy- 
linder hath, of a Water lighter in Specze ; ſo that if 
the Water be twice as heavy, half the Weight will 
produce the ſame Effect ; and if thrice the Weight, 
then a third Part of the cylindrick Weight will be 
only neceſſary ; and if it ſhould be as heavy as 
. or indeed as heavy as the Stone, or 

eight, that ſinks the Ball; then the Explorator 
will not dive into it at all, but ſtay at the Top of it. 
It is neceſſary therefore, that we be aſcertain'd of 
the Nature and Condition of the Water, or Li- 
quor, whatever it be, at the Bottom, or in thoſe 
lower Regions, at any aſſignable Depths. 
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Explorator Subſtantiz. 


A ND for theſe Purpoſes I have other Explora- 
tors, that ſhall bring me a certain Account, 
what Kind of Water, or other Liquor, it is that 
poſſeſſes ſuch, or ſuch a Depth, be it 500, or 
I000, or 1500, or 2000 Fathom deep, or any o- 
ther greater, or leſs, aſſignable Depth; theſe | call 
Exploratores Subſiantiæ, and of theſe J have ſeve- 
ral Kinds, according to their ſeveral Employments 
and Buſineſs. 'T here is yet another Scruple that 
muſt be removed alſo, and that is, Whether the 
Gravitation, towards the Center of the Earth, do 
continue the ſame, at any Depth ; or whether it 
do increaſe or diminiſh, according as the Body is 
poſited lower and lower, beneath the Surface of 
the Sea; for if Gravity do increaſe, then the Body 
will move downwards, or fink faſter, than at the 
Top; and if it decreaſe, it will do the Contrary. 
Now there have been many, and, among the reſt, 
the incomparable Verulam, that have affirmed, that 
Stones, Cc. in the Bottoms of deep Mines, do 
weigh much lighter, than at the Top ; if ſo, why 
may not that be true alſo, of the Depths in the 
Sea: However it be, jt is deſirable, in Philoſophy, 
to be aſcertained, whether it be ſo or not; and if it 
be ſo, what the Differences really are ; for which 
Purpoſes I have other Nuntii or Explorators, that 
ſhall certainly inform me, concerning thoſe Parti- 
culars alſo. 'There are many other particular In- 
quiries, which one would deſire to be aſcertain'd 
of, which I ſhall afterwards mention, and alſo fur- 
niſh or ſupply Meſſengers, ſufficiently accoutred, 
to bring back Informations, certain and inſtructive. 
But I ſhall not trouble you with them at preſent; 
but if there be an Opportunity of trying theſe I 
have named, and many other I could — 
I ſha 
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I ſhall be ready to give my Aſſiſtance: They are 
Experiments indeed, not to be tried in the Pre- 
ſence, or at the Meeting of this Society, but yet 
they are ſuch, as it were, very deſirable, that the 
Society had a true Account of them ; as there are 
alſo Thouſands of others, which, it were to be 
wiſhed, this Society would procure Informations 
of; which, I conceive, is in their Power to effect, 
if due Means and Methods were made uſe of, for 
effecting thoſe Ends. 1 he Harveſt is great, but 
the Labourers are few ; and without Hands and 
Heads too, little can be expected; and to rely 
only upon Time and Chance, is, probably the moſt 
likely Way to have all our Hopes fruſtrated. 


— 
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Explorator Profunditatis. 


* r to leave this Digreſſion, I ſhall, at preſent, 

only deſcribe another Meſſenger, who is to 
be Explorator Profunditatis, or a true Suri eyor of 
the Diſtance, which is not at all liable to the Un- 
certainties of the laſt, or any other, as I conceive; 
for be the Heat or Cold, of that Climate, what 
it will, or whatever the Denſity or Rarity, what- 
ever the Gravity or Levity of the Water, what- 
ever the gravitating Power, whether the ſame, 
4 greater, or leſs, whatever the Spring of the Air be, 
&c. none of theſe, or any other, that I can think 
of, will be material, but the Meflenger will re- 
turn, with a true Account of what he was ſent to 
inquire. 

Tunis Explorator has divers Parts, much the ſame 
with the former ; as firſt, a large Ball of Wood, or 
(Tab. III. Fig. 2.) ſome other convenient Material, 
which may be able to riſe from the Bottom, after 
the Weight, that ſunk it, is ſeparated from it; this 
Ball 
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Ball is marked in the Figure by AA; this has a 
cylindrick Hole, BB B B, open quite through the 
Middle of it, that the Water may paſs freely thro' 
it, as it deſcends to the Bottom; in this I place 
two Plates, CC, CC, edge-wiſe, to the Paſſage of 
the Water, which have each a Center-Hole to re- 
ceive; and hold the Pivots of an Axis FE, ſo as 
to move freely therein: Upon this Axis are faſten- 
ed 4 Vanes, in the Manner as I have formerly 
deſcrib'd, for Meaſuring the Way of a Ship 
thro? the Sea ; theſe are marked with EEE ; this 
Axis has a Screw Pinion on it at &, which eve 

Revolution turneth one Tooth of a Wheel of Ac- 
count, H, whoſe Pinion turneth I, whoſe Pinion 
turneth K, c. theſe keep a certain Account, how 
many Revolutions the. Vanes do make, in their 
Paſſage to the Bottom ; and the Revolutions do 
meaſure the Body of Water, they have paſſed 
thro, in their whole Deſcent ; but that the Riſing 
of the Ball may not cauſe the Vanes to return 
backwards, I have ſeveral Inventions ; that I ſhall 
mention, at preſent, is very eaſy, namely, a Lid, 
or Cover to the cylindrick Paſſage, which is ſhut 
fo ſoon as ever the Weight leaves the Ball, which 


I effect by the ring M, which is kept down 


cloſe to the Ball, whilſt it is deſcending, but 


ſprings up ſo ſoon as the Weight is left, it ſhutteth 


the Cover N, which ſtops the cylindrick Hole. 


Dr. 
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Dr. Hook's Lecture, read Dec. 16. 1691. 


x my preceding Lectures, I have deſcribed two 
] of my Nuntii Inanimati, or Exploratores Abyfſi, 
whoſe Buſineſs it is to bring back a certain Ac- 
count of the Diſtance, or Space, between the 
Top and the Bottom of the Sea, which I made 
Choice of, in the firſt Place, to equip, they being 
previous, and the Forerunners of all the reſt. The 
firſt of theſe, tho' it would do well enough in mo- 
derate Depths, where there is no great Difference 
in the Temperature of the Water, as to Heat and 
Cold, and other Qualities; yet in greater, eſpeci- 
ally in very profound Depths, I conceive, it may 
be liable to Uncertainty, for the Cauſes I did the 
aſt Day mention; which to prevent, and obvi- 
ite any other Cauſe of Doubt, which I could, or 
can yet think of, I did contrive the ſecond Explo- 
rator Diſtantiæ, which I deſcribed the laſt Day; 
the Contrivance of which is ſuch, as, I conceive, 
vill moſt exactly meaſure the ſaid Diſtance, and 
n Mhiring back the true Account thereof. The Way J 
n Wnention'd, the laſt Day, was contrived only to 
it Wneaſure the Length of its Deſcent ; which, I con- 

ceive, will be fuffcient Aſſurance of the Extent, or 
Depth, thereof. However, if any ſhall deſire to be 
more aſcertain'd of the Truth and Exactneſs there- 
f, I have contrived a Variation of, or Addition 
o, the ſame, which is only another Priſmatick 
Box, or Hole, with the ſame Kind of Helical 
anes and Wheels of Account, as the former 
ad, which is ſo adapted to the Float, and con- 
rived, that, all the while the Weight is deſcend- 
g, this additional Way-wiſer ſhall ſtand till ; 
nd ſo ſoon as ever the Float is freed from the 
eignt that ſank it, and it begins to aſcend, this 
Dr | doth 
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doth then begin to move, and ſo continues, till j 
arrive at the Top of the Water: So that as thy 
former did meaſure the Length deſcended, ſo thi 
doth meaſure the ſame aſcended ; which if they 
be found to agree, 'twill be a double Confirmation 
of the Certainty of the Experiment. I know it 
will be objected, that this will make the Appara. 
tus very chargeable and difficult; and (as ſeem- 
ing complicate) to be apt to be out of Order; and 
few will uſe the Caution and Circumſpection, that 
ſuch an Inſtrument will neceſſarily require: To 
which I anſwer, that I can make the whole ſo eafy, 
and obvious, that the whole Inſtrument need not 
coſt above a Crown; and that any one, almoſt, 
| ſhall be able to make, or to mend it; and any one, 
that can but write and read, can be able to make 
Trial therewith, and keep Account thereof ; nor 
will it eafily be ſo out of Order, but that it may 
eaſily be mended, and ſet to Rights again. This 
I conceive, will do; all that needs to be done, to 
perfect this Enquiry, which being the firſt, and 
principal, I have been the more curious, to obvi- 
ate all Objections, and to reduce it to as eaſy and 
plain a Way, as can well be deſired, conſidering 
the many Difficulties which are to be provided a. 
gainſt. I have not made a Module of this third, 
and moſt compleat Contrivance of all the three; 
but J have prepared a Draught, ſo that thoſe, 
who underſtood, and remember the Contrivances 
of the firſt and ſecond, will eaſily comprehend thy 
Fabrick of this. 5 3 


The 
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_ The Third Explorator Diſtantiz. 


AA repreſents the Ball, or Float of Wood; 
through which is put B B, a Stick fixed on the 
Top of it, for the more notable Sign, or Signal, 
(by which to find it, in the Sea, after its Return) 
but bigger, and more ſubſtantial downwards, that 
it may be the more fit to hold the Staple, and 
Hook at the Bottom CC, and likewiſe the Croſs- 
Piece EE, which paſſes through a Mortice made in 
it, and is thereby kept at Right-angles with it; 
upon the Ends of this Croſs-piece, EE, are fixed 
two priſmatick Boxes, FF, and GG; FF is the 
box that holds the Vanes and Way-wiſer, made 
ester the ſame Manner, as was that of the ſecond 
Module, which I ſhew'd the laſt Day, with no o- 
ay ther Difference, but that in this Contrivance, the 
n; box is ſhut by the Water, ſo ſoon as ever it begins 
o Novo aſcend, without any Need of the Spring which 
had made in the ſecond ; and that the Box is 
made to open one Side, the better to fix the Vane 
and Way-wiſer ; and likewiſe the Inſide of it is 
(quare, the better to be kept ſteady in the Water, 
ſo that it ſhall not be winded, or twiſted by the 
Helical Vanes ; which it would be more apt ro be 
1 little, if the Hollow of it were truly cylindrick. 
(Table IV. Fig. 1.) GG is exactly the ſame 
kind of priſmatick Box, with V anes, and Way- 
wiſer, as the former, but it is perfectly inverted, 
with reſpect to the former; for in the former, the 
Valve, or Lid to cover it, is placed, or fixed by 
Hinges, to the Top, ſo that the Water ſhuts it, 
ind keeps it ſo, all the while it aſcends. In this, 
d the Valve, or Lid, is placed at the Bottom, 
nd remains ſhut all the Way it deſcends ; but ſo 
bon as it begins to aſcend, tis opened, and the 
Vanes are turned by the Boxes paſſing * the 
Vater. 
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Water. The Contrivance, for the opening and 
ſhutting theſe Lids, is by an equal Flat, fixed on 
the Axis of each, at Right-angles with them, that 
of the aſcending Way-wiſer, GG, is drawn, and 
marked with H H in the Figure. Thus, I con. 
ceive, I have ſufficiently accoutred my firſt Ex 
rator, who is to inform me of the Depth; and is, 
indeed, to be the General Poſt that muſt fetch me 
all the other Informations I deſire. 


—— 


* 4 


* 


The Thermometer, or Explorator Tempe- 
| raturæ. - 


| T* the next Place, I deſire to be informed of the 

Temperature of thoſe lower Regions, as to 
Heat and Cold: And for this Purpoſe I have con 
triv'd a Thermometer, that ſhall certainly infom 
me; this is nothing but a ſmall Bolt-head, filled 
up with Spirit of Wine, to a convenient Height 
of the Stem, with a ſmall Embolus and Valve ; the 
Embolus is made ſo, as to be thruſt down the 
Neck, as the Spirit of Wine ſhall be contracted 
by Cold; and the Valve is to let out the Spirit 
Wine, when it is again expanded with Heat, it 
its Aſcent ; tis very plain, and eaſy to be appte 
hended, eſpecially when that is viewed, which! 
have here provided: It may, poſſibly, be thought 
that the great Preſſure, of the incumbent Body d 
Water, may contribute ſomewhat to the Contrs 
ction, or Shrinking, of the Spirit; but tho' I an 
inclin'd to think, that That will not cauſe any ſer 
ſible Variation, yet, to try that, I ſhall thew 1 
Means how it may be diſcovered ; which Diſco 
very, of it ſelf, will be a Diſcovery very confide 
rable, (Tab. III. Fig. 4.) becauſe none of the Way 


that have hitherto been attempted, have proved 
| effectuah 


— — —— ̃ — 


— p 
— 
— 
— 
— 
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eſfectual, for the Condenſation of any Fluid, by 
preſſure only, though there have been made man 


Experiments, by this Society, on Purpoſe for 
ſuch a Diſcovery. 


—_— 


Explorator Gravitationis. 


Nur I defire to be informed, whether the 
N Preſſure of the Water do exactly keep the 
Proportion which I have aſſign'd it : And for this 
Purpoſe, the perforated Cone, deſcribed in the 
firſt Explorator, ſent down, and brought back with 
the Thermometer, will give an Account thereof ; 
for by the Thermometer, (Table III. Fig. 1.) we 
ſhall be informed, what is the Degree of Cold, and 
conſequently we ſhall know, what Part of the Con- 
denſation of the Air, in the Cone, is due to that, 
and conſequently what Part is to be aſcribed to 
the Preſſure; and by the Way-wiſer, or third Ex- 
porator, we are aſſured of the Depth, and conſe- 
quently we may know, whether thoſe do anſwer to 
each other, according to the Theory, or Propo- 
tion aſſigned. * 

TRIS I mention, to ſhew that no one of the 
Inſtruments, I have already deſcribed, or ſhall, for 
the future, explain, are uſeleſs, or ſuperabundant; 
for that, before I leave this Subject, 1 ſhall ſhew 
for what peculiar Uſe each of them is principally, 
deſigned, tho' many of them will not only ſerve 
for that one, but for the Aſſiſtance of many others; 
where they will be of as neceſſary a Uſe, in Con- 
comitance with others, as they are ſingly neceſ- 
ſary for that End, for which they were principal- 
ly deſigned. 


Ir 
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I 7 may poſſibly be queried, why I make uſe of 
Spirit of Wine to fill my Thermometer, and not 
of Water, or other Liquor: To which I anfwer, 
That firſt I found ſo many Trials, which T pur. 
poſely made, to perfect that Kind of Thermome. 
ters, (of which, I believe, I made the firft that 
were made in England, from the Sight of a very 
{ſmall one, brought out of Italy, about 30 Year; 
, ſince, by the Preſident) that this Spirit was the 
moſt ſenſible of any Liquor, I could then meet 
with, of the Degrees of Heat and Cold. And fc 
condly, becauſe this Liquor was capable of endu- 
ring the greateſt Degree of Cold, I could give it, 
by the Means of Salt and Ice, and yet remain'd 
fluid, without Congelation, but did continue to 
ſhrink to the laſt, Now what the Temper of the 
Sea may be, at thoſe vaſt Depths, whither this is 
deſign'd to be ſent, no Man now living, or ever 
did live upon the Earth, hath experimentally 
known, (as I am, with good Reaſon, perſuaded) 
But, by Conjectures, one may be induced to ex- 
pe, that the Cold ſhould be there very predo- 
minant, and, in Probability, ſuch as would con- 
geal, and turn to Ice, a Body of freſh Water © 
And 'tis, in Probability, one of the Cauſes that 
the Sea was made to abound with Salts, by the 
Divine Providence, who adapted every Thing to 
its proper Uſe and End; for tis very hard to ſup-ſ | 
poſe, that the Heat of the Sun ſhould communi- 
cate ſo powerful an Influence from the Top, of 
or Surface of the Sea, downwards; for the Parts of ta 
any uniform Fluid, that are warmer than the reſt, iſ lo 
are alſo lighter, and conſequently will aſcend up- fir 
wards ; but that the heated Particles, at the Top, ma 
ſhould ſink, or deſcend, tis not to be ſuppoſed. 
Again, that the Light, and, poſſibly, ſomewhat Ci 
of the Heat of the Sun, may be communicated to wh 
the Bottom, if the Water be clear, tis not to be] fee 
denied, 
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denied, but then it muſt be ſo ſmall a Part, of 
t what we ſee neceſſary, to keep freſh Water from 
freezing here above; firſt, by reaſon of the Quan- 
tity reflected by the Superficies of the Water; and 
ſecondly, by the Opacities, that muſt neceſſarily 
tobſtruct their Paſſage, thro' ſo vaſt a Thickneſs, 
that no Part, near the Poles of the Earth, can re- 
ceive ſo little Benefit of theſe two Qualifications 
of the Sun, as theſe Parts muſt needs do. It 
ſeems therefore reaſonable to me to ſuppoſe, 
that where there is ſuch a Defect of Heat, Nature 
does ſupply a more copious amy of Salt, or 
ſome other ſuch Body, as is able to reſiſt Congela- 
tion, whether Saline or Metallick ; as Quickſilver, 
or ſuch like, Time and Experiments may inform 
us: Which Experiments, how they may be made, 
I ſhall, the next Day, inform you, and furniſh 
'W you with ſuch Emiſſaries, as ſhall bring back a 
y WM rue Account of what Kind of Subſtance the Maſs 
f the Sea is compoſed, at any aſſignable Depth, 
not — at the Bottom, but of any interjacent 
J 

1 

[ 


Part aſſigned, between the Top and Bottom. 


* * 
— 1 4 —_ 


1 Lecture read Dec. 23. 1691. 


. HAY x, in my preceding Lectures, endeavoured 
i- to ſhew by what Methods, and by what Kind 
„of Inſtruments, we may be experimentally aſcer- 
of fain'd of ſeveral deſirable Informations, about the 
, lower Regions of the Abyſs, or Great Deep. As 
p- firſt, and principally, what the Depth of the Sea 
p may be, in any Place we defire to meaſure it ; and 
d. this by ſeveral Inſtruments of differing Conſtru- 
at tion, and upon different Principles; the laſt of 
toll which, 1 conceive, to be ſo compleat, and per- 


bell fect, as to obviate any Objection that can be made 
R againſt 
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againſt it; as particularly that which was objected 
the laſt Day, that if the Water ſnould move up- 
wards or downwards, (tho' ſuch Kind of Motions 
cannot, with any Ground, or Probability, be ima- 
gin'd, or ſuppoſed, ſince the Bottom, or Ground, 
is a Bound to the Water below, and the Superfi- 
cies, or Air, is a Bound to the Water above; ſo 
that unleſs there be aVent one Way, that is down- 
wards into, or out of the Earth, or upwards, into 
the Air, there can be no Reaſon given why there 
ſhould be ſuch a Motion) but it may be ſaid, that 
there may be, in ſome Places, ſome ſuch Voragoes, 
as Father Krcher imagines, in his Mundus Subter- 
raneus; that is, ſuch ſubterraneous Paſſages, as con- 
vey theWater of the Seafrom one Place to another: 
of which Kind he tells us of many, tho',. I doubt, 
it will be difficult to prove any one of them. I 
know, indeed, that Mr. Hacluit hath taken a Paſ- 
fage out of Gerrardus Mercator's General Map, 
which doth hint at ſome ſuch Extravagancies ; his 
Words are theſe : | 

© Touching the Deſcription of the North Parts, 
© I have taken the ſame out of the Voyage of 
8 e Crogen, of Hartzeron Buske, which al- 
© ledgeth certain Conqueſts, of Arthur, King of 
Britain; and the mo Part, and chiefeſt Things 
among the reſt, he learned from a certain Prieſt, 
in the King of Norway's Court, in the Year 
1364. this Prieſt was deſcended from them, 
which King Arthur had ſent to inhabit theſe 
Iſlands; and he reported, that in the Year 1360, 
© a certain Engliſh Friar, a Franciſcan, and a 
© Mathematician of Oxford (poſſibly he meant 
© Roger Bacon, or ſome of his Diſciples) who 
© leaving them, and paſſing further, by his Magi- 
© cal Art, deſcribed all thoſe Places that he ſaw, 
© and took the Height of them with his Aſtrolobe, 


* according to the Form that I (Gerrard Merca- 
BS. 2 6 for) 


AQ. 


Q 8a AA 6 
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© tor) have ſer down in my Map, and as I have 
© taken it out of the Account of the aforeſaid 
James Crogen. He ſaid, that thoſe four In- 
© draughts were drawn into- ah inward Gulf, or 
© Whirlpool, with fo great a Force, that the Ships, 
© which once entered therein, could, by no Means, 
© be driven back again, and that there is never ſo 
much Wind, in thoſe Parts, as to drive a Corn- 
© Mill. | 

Geraldys Cambrenſis (who flouriſhed in the Vear 
1210, under King John) in his Book of the Mi- 
racles of Ireland, hath certain Words altogether 
alike with theſe ; viz. © Not far ſrom theſe Iſlands 
© (namely the Hebrides, Ec.) towards the North, 
© there is a certain wonderful Whirlpool of the 
© Sea, whereunto all the Waves of the Sea, from 
© far, have their Courſe and Recourſe; -as it were, 
© without a Stop; which (theſe conveying them- 
into the ſecret Receptacles of Nature) are ſwal- 
© lowed up, as it were, into a Bottomleſs Pit; 
© and if it chance that any Ship do paſs this Way, 
© it is puſhed, and drawn with ſuch Violence of 
© the Waves, that eftfoones, without Remedy, the 
© Force of the Whirlpool devoureth the ſame, 

Tux Philoſophers deſcribe four In-draughts of 
* this Ocean Sea, in four oppoſite Quarters of the 
© World; from whence many do conjecture, that 
© as well the Flowing of the Sea, as the Blaſts of 
© the Wind, have their firſt Original.” Thus far is 
Mr. Hacluit's Quotation of Mercator. Mr. Hats 
luit adds, in the Margin ¶ There is a notable 
IWhirlpoot on the Coaſt of Norway, calFd Male- 
ſtrome, about the Latitude 68.) The beſt Ac- 
count of this Maleſt rome, that I can learn, is, that 
it is a Circulation of the Water of the Sea, cauſed 
by ſome ſabmarine Rocks. But Father Kircher, 
who is good at Fiction, has found a ſubrerraneous 
Paſſage for it, into the End of the Bofhxick Gulf, 
R 2 and 
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and from thence another, into the bite Sea, not 
far from Archangel. I grant ſuch a Paſſage may 
be poſſible, bur I ſhould be glad to have it proved; 
or indeed, any one of thoſe many, which Kircber 
has aſſerted, in his Mundus Subterraneus. So that 
if there be any ſuch Place in the World, it is not 
yet found out, or proved: And therefore there is 
no great Cauſe of ſuppoſing many, or making that 
an Objection againſt my third Explorator, who will 
perform his Buſineſs, tho* that were actually ſo; 
that is, tho' the Motion of the Water were dire- 
ctly upwards, or directly downwards; and not 
only that, but it will alſo, over and above, tell 
you, what that Motion is. This is evident, by 
comparing the Aſcent with the Deſcent, for half 
the Sum will be the true Depth, and half the Dif- 
ference will be the Motion of the Water, whether 
upwards or downwards, which the Way-wiſers will 
certainly inform you of. . But this, I ſuppoſe will 


be needleſs; however, I was willing to remove the, 


Stumbling-Block, tho” it was but a Straw. 


Explorator Qualitatum. 


O proceed then, I ſhall next ſhew how to 
fetch a Quantity of Water from the Bottom, 
or from any intermediate Space, or Diſtance from 
the 'Top. 

TRISs I perform, by means of a Bucket, the 
ſame I have formerly here deſcrib'd, and verified 
by Trials ; or by another Contrivance not much 
unlike it, which I thall by and by deſcribe. The 
former Contrivance will ſerve indifferently, both 
for fetching the Water from the Bottom, or from 
any intermediate Part ; but for the intermediate 


Parts, there is an additional Contrivance, or In- 
| vention, 
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vention, for freeing the Float from the deſcending 
Weight, or Stone, after it hath been carried down 
a certain Number of Fathoms, which the follow- 
ing plain Contrivance will effectually perform, at 
any determined Diſtance, let it be 100, 500, 1000, 
1200, I500, 2000, or more Fathoms required, 
where there is firſt found to be Depth, ſuffici- 
ent for to make ſuch Experiments, which is ne- 


ceſſary to be firſt well aſſured of by the third Ex- 


plorator Diſtantiæ; becauſe, if the Depth be not 
ſufficient, that is, if the Stone, or deſcending 
Weight, do touch the Bottom, before it hath de- 
ſcended the deſigned Number of Fathoms, it will 
detain the Float, and not diſmiſs the Explorator, 
to return with its Meſſage. 'The Reaſon of which, 
you will preſently apprehend, when I have de- 
{crib'd the Invention for the Performance thereof; 
tho” yet, with a ſmall additional Spring, it will 
ſerve for both Purpoſes. I make uſe of the third 
and laſt Explorator for this Purpoſe. I fit to it 
two Buckets of Wood, made, according to the 
Contrivance I have formerly deſcrib'd*; theſe are 
faſten'd to the lower End of the Stick, which paſ- 
ſeth thro' the Ball, or Float, as I ſhew'd the laſt 
Meeting, and the Buckets are ſet at Right-an- 
ples, to the Bar that carries the Way-wiſers, or 
Menſurators, as appears in the * which I 
have here deſign'd, where A A repreſents the Ball, 
or Float; BB the Stick thruſt thro' it; CCCC 
the Croſs-Bar, for carrying the Way-wiſers ; DD. 
DD, the two Buckets, plac'd or fix'd by their 
Arms EE. EE, to the ſaid Stick, at _—_— 
gles to the Bar; CC. CC. FF. F F repreſent the 


Covers at the Top of each; and GG. GG, the 


Valves, or Shutters for the Bottom; (Tab. II. 


* See the Deſcription of theſe Buckets in Philoſophical TranſaQ, 
N 9 and 24, 
R 3 Fig. 2.) 
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Fig. 2.) Theſe being within the Box, or Bucket, 
cannot be well expreſſed by Delineation, but are 
faintly deſign'd by prick'd Lines; and the Deſcrip- 
tion and Modules, I formerly made, do make the 
Deſign ſufficiently plain. Theſe Valves, or Shut- 
ters do ſtand open and upright, all the Time that 
the Float deſcends, and the Water paſſeth freely 
rrpugh them, changing every Bucket's Length 
that the Explorator deſcends ; but ſo ſoon as ever it 
begins to re-aſcend, they are preſently cloſed, and 
ſhut into them their whole Capacity, fill'd with the 
Water in which they then are. This being then un- 
derſtood, for fetching up the Water at the Bot- 
tom, how deep ſoever, there needs no other Con- 
trivance than what I formerly deſcrib'd ; for fo 
ſoon as the Weight doth touch the Bottom, the 
Float, and all its Furniture, is freed from it, and 
ſo is at Liberty to re-aſcend, and carry back with 
it, what it was deſign'd to fetch. But for fetch- 
ing up the Water from any intermediate Depth, 
(as at 100, 200, 500, 1000, 1500, Sc. Fathoms be- 
low the Surface) I have invented an eaſy Expedi- 
ent, which is to let go the Weight, that ſinks the 
Explorator, at any Station of Depth deſign d. 
I have already explained the Vay-uiſer, or Men- 
ſurator of the Depth deſcended ; one of the Wheels 
of which doth keep Account of every hundred 
Fathom deſcended : Upon this Wheel I put on a 
ſpringing round Plate, with a Hoop about the 
Edge of it, which hath one Natch in the Circum- 
ference, or Hoop; this Notch I can ſet againſt 
any Number of the Plate, in the ſame Nature as 
tis common for ſetting the Alarm of a Clock, to 
o off at a certain Time deſigned ; which, to ef- 
fect, I have contrived a very caſy Expedient, 
which the third Figure doth repreſent. (Table 
II. Fig. 3.) 3 then BB, to repreſent the 
lower End of the Stick that hath the W n 
| ht or pate FEY 
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and Buckets, in the End of which is fixed Ce, 
which is a Staple made of a flat Iron Plate ; between 
the Sides of this is faſtened, by a Pin c, the Hook 
de by the End d of which, doth hang the Wire 
of the Weight ; this Hook is kept in this Poſture, 
by a ſmall Piece of Wood or Iron fg; the End f 
is cut ſloping, to anſwer the Slope of the End e, 
of the Hook d. Now ſo long as the End g, of 
the Trigger (as I may call it) is detain'd within 
the Hoop of the Wheel of Account Y , of the 
Way-wiſer, ſo long is the Hook, de, kept firm in, 
the Poſture it is here deſigned, and ſo retains, or 
holds the Float and Furniture faſt to the deſcend- 
ing Weight; but ſo ſoon as the Way-wiſer has 
meaſured the Number of Fathoms deſigned, and 
the Notch in the Hoop be brought to the Place, 
where the End of the Trigger g may flip out, the 
Hook has no longer any Power to hold faſt to the 
deſcending Weight, but preſently lets it go, and 
the Float returns, and the Buckets cloſe, and bring 
back their Bellies full of the Water of that Part ; 
or the Temperature, if the Thermometer be hanged 
to the Stick; or the Preſſure, if the Cone, together 
alſo with the Degree of Gravitation. 

I s# ALL only add one more Enquiry to be re- 
ſolved of at preſent, and that is to know, what Al- 
teration ſo great a Condenſation, or Compreſſion, 
as muſt neceſſarily be cauſed at ſo great a Depth, 
will be produced in the Body of the Air, ſo con- 
denſed ; that is, ſince the Air is but about 7 or 800 
Times, at moſt, _ than Water, and that 
2200 Fathoms Preſſure will, according to our 
Theory, reduce it to as denſe a Body ; whether, 
I fay, this Condenſation will not actually reduce 
the whole Body of the Air, ſo condenſed, into 
perfect Water. This may be eaſily tried, by let- 
ting down, with the Explorator, a ſmall Glaſs 
Bolt-head, filled with Air, with the Mouth of the 

R 4 Stem, 
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Stem, or Neck, turned downwards, and contra- 
cting the End of the ſame, by a Lamp, into a ſmall 
Perforation, to let in the Water thereby under the 
Air, as it deſcends, and to let out the Water, if the 
Air do again expand, as it re-aſcends. This is ſo 
eaſy to be apprehended, that 1 thought it needleſs 
to add any Delineation, for the further Explica- 
tion thereof. 


— — 


— hen. antenna 


Obſervation of the Lake-Wetter in Swede- 
land, made in the Tear 1688. 


* ERE being ſome Congruity between the fol- 
lowing Obſervations, and that which Dr. Hook 
had ſaid in 2 Lectures, about ſounding the Sea, 
J. ind that he took the Opportunity to entertain the 
Society with the following curious Relations, by 
concluding his laſt Lecture with them. But why 
the Author of them was, I have not found. 


W. DExH AM. 


F 9 Olaus Magnus, and divers o- 
ther Authors have related wonderful 


and unuſual Matters concerning the Laſe- Meter 
in Swwedeland, I thought it worth while, for en- 
© quiring, more particularly, concerning the Na- 
© ture o it, and the Truth of the Relations, to 
© viſit the Place my ſelf, one Summer, whilſt I 
© went to the Medivian Acidulæ; thereby to be in- 
* formed, from the neighbouring Inhabitants, of 
© ood Repute of what I ſhould enquire, and of 
* what 1 could not be able to obſerve my ſelt. 
© The Sum of which I have here compriſed, that 
© it may appear, both whatever is there more 


ſtrange, and alſo that the Truth of HO 
| may 
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* may be diſtinguiſh'd from Fiction Geogra- 
© phers have ſo well deſcribed the Lake, that *rwill 
be loſt Labour to add to it. It extendeth from 
* Askerſund, on the North, to Fonekopen towards 
© the South, 14 Swedi/p Miles, each of which is 


© fix Engliſh, and ten of them make a Degree; 


© its greateſt Breadth three, in ſome Places only 
* two ſuch Miles. It divides Gothland in two 
© Parts; that on the Eaſt is call'd Oftrogothza, 
* that on the Weſt, Neſtrogotbhia; near the Bound 
* of it is a celebrated Mountain, Abme, or Ohme, 
and near it the City Wadſtein, and its Caſtle on 
the Eaſt Side; and oppoſite to it, on the Weſt 
Side, is the old Town Hio; the Lake, by Rea- 
* ſon of Mountains and Hills that encompaſs it, 
* ſome with their Cliffs, others at ſome Diſtance, 
* totheSpectators always appearsdepreſs'd, or ſunk 
into the Earth. The Depth of it is very differ- 
* ing, but yet great, in ſome Places but fourſcore 
* Fathoms ; but on the Side of Oſtrogothia, and in 
* ſome of Meſtrogothia, no Bottom can be fo 
* at zoo Fathom deep. Of this I was aſſured, by 
* an Experiment which Mr. Ericus Simonius, the 
* Miniſter and Præpoſitus of Nadſtein, a Perſon 
* worthy of Honour and Credit, communicated 
* to me (he, being by long Experience well in- 
formed concerning this Place, was highly affiſt- 
© ant to me by his Information) he told me that 
not long ſince, one Benedictus Amberri, a Citi- 
* zen of Wadſtein, who ſounding the Wetter, near 
the Shoar of the City Crennen, with ſome hun- 
* dred Fathoms of Line, hanging an Axe inſtead 
* of a Weight to it; and upon pulling it up, he 
* found his Axe loſt, and, inſtead thereof, a Horſe 
* Head faſt to the End of his Line, but could find 
* no Bottom. Such another Abyſs is near the 
Cliffs of the Mountain Obme, call'd the Ve- 
Mal, which has eluded the Induſtry of — 
: that 


? 
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© that have ſounded it; whence none will approach 
© that Part, for fear of a Weſt Wind, which, ri- 
© ſing ſuddenly, would daſh them againſt the 
© Cliff, there being no Anchoring to hinder it. 
© So alſo on the Veſtrogothian Side, the Gover- 
© nor, Count John Oxenſterne, deſiring to ſound 
© the Depth with 300 Fathom of Line, could find 
© no. Bottom ; as the Fiſhermen, who made the 
Trials, and are yet alive, do teſtify. The Wa- 
© ter is very clear, as well as deep, ſo that a ſmall 
© Piece of Money may be ſeen to a great Depth. 


© Mr. Ericus Simonins has ſeen a ſmall Piece of 


© Silver, in a calm Day, 60 Cubits deep; but the 
Water, at a greater Depth from the Superficies, 
© ſeems tinged with a Kind of Green. And won- 
© derful tis, that notwithſtanding ſuch Abundance 
© of Filth is waſh'd into it from the circumjacent 
© Hills and Woods, yet the Water ſhould not be 
© ſullied. : Tho' this Lake exceeds moſt for Am- 
© plitude, yet 'tis free from Rocks, and has few 
Iſlands; the chief of which is Viſingſoe, the Seat 
© formerly of the Counts of Brabe : It lies in the 
© Middle of the Water, between Crennam of Smo- 
* land, and Weſtrogothia ; and on the North, op- 
© poſite to the Acidulæ Medivienſes, lies the Uland 
© Rocknens, Some few other Iflands, and: thoſe 
very ſmall, lie near the Shores; but the #etter 
© lying expoſed to the Winds, and being encam- 
© paſſed with Mountains, tis no Wonder that it 
© lies ſeldom quiet, but is continually ruffled with 
© Storms and copling Seas, which does ſufficiently 
© toſs the Veſſels on it; and this oftentimes hap- 
* pens ſo ſuddenly, and unexpected, that its Sur- 
© face, being as ſmooth as a Looking-glaſs, becomes 
© to be ſecretly moved, before any the leaſt Breath 
of Air can be felt; which ſeems to be cauſed by 


a Storm in ſome other Part of it, that communt- 


* cates it under Water, before it can arrive Rr 
| detore « by 
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* by the Air; for it often happens, in the A etter, 
5 that Ships are ruffled, and driven with Storms 
* in one Part, whilſt others, hard by, are rowin 
and becalm'd ; which is a plain Sign that theſe 
* are cauſed by the Eruption of ſubterraneous 
Winds, as Varenius explains them, in his Gene- 
* ral Geography. Divers Phznomena confirm this 
* Suſpicion : For, upon the approaching of a 
* Storm, and Tempeſt of Rain, — is perceiv d 
* a Rumbling, or thundring Noiſe, of the Water, 
* whilſt the Air is yet ſerene and calm; which 
* happen'd to me alſo going to the Acidulæ; for 
* I heard that Thundring, whilſt the Air was moſt 
* calm; but always a whirling Storm preſently fol- 
* lowed. This the Inhabitants of Viſiugſoe do 
* more plainly know ; who, lying oppoſite to thoſe 
* Iſlands whence the Storm comes the next Day, 
do hear this thundring Noiſe, like the Diſcharge 
* of Cannon. And when this Roaring is heard 
* from the Eaſt, the Eaſt Wind rageth, with Hail 
and Rain. The ſudden Huffing of Vapours, and 
* Riſing and Gathering of them together, which 
* ſome have — in this Lake, are worthy 
Notice. Some ſuch thing the Architect Abraham 
* Winands (paſling theſe Coaſts with his Compa- 
* ny) obſerved, not without Admiration, that the 
* Water being yet calm, there were darted out, 
* as *twere from the Bottom, certain {mall Clouds, 
* which, coaleſcing together in the Air, infeſted 
* the Travellers all Day with ſmall Rain ; all 
* which do conſpire to prove theſe ſubterraneous 
* Winds. | 
© To the ſame Cauſe, without doubt, tis, that 
the Ice in the Spring is one Hour ſo thick and 
ſtrong, as to bear Horſes and 'Trahys, upon the 
Coming of a Storm; the next Hour, thoſe, that 
| were ſecurely carry'd in theſe Tra'ys on the Ice, 
may as ſafely navigate the Lake in Boats, the 
A l Ice 
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Ice fo ſuddenly breaking and diſappearing. But 
© before ſuch Kind of Ruptures happen, there 
© is heard a Roaring of the Water, which, 
© with Terror, warns the 'Travellers to fly off; 
© though oftentimes ſuch, as are far from the 
© Shore, are either drowned preſently, or, with 
© great Difficulty, at laſt eſcape on Pieces of Ice. 
© Sometimes alſo the Ice ſuddenly finks, when the 
© Air is not in the leaſt moved. Now, whether 
© metallick Halitus's may contribute to the Rai- 
© fing theſe ſubterraneous Winds, for the preſent, 
© I ſhall not diſpute : But that ſuch are not there 
© wanting, the divers Mountains that encompaſs 
© the Wetter on the North, and the Weftrogothian 
© Shores, richly furniſh'd with Iron Ore, and alſo 
© with others more rich lately diſcover'd, and 
© others alſo, as Autimony, Magneſia, Mica Steril 
© but ſhining, the Species of Galzna, Ochre, Py- 
© rites, &c. whence have been extracted Sulphur, 
© Vitriol, Alum, and other mineral Juices, do 
© plainly prove. Nay, the Water affords great 
© Quantity of Pyrites, and a Kind of Iron 
© Ochre; divers Pieces of which I my ſelf, for 
© Curioſity, collected. To theſe alſo are to be 
© aſcribed the Ignes fatui, frequently obſerved not 
© only upon the Shores; but, in the Night, up- 
© on the Middle of the Lake,. they fly to and fro, 
© and confound the Fiſhermen ; which are gene- 
© rally aſcribed to an Increaſe of metallick and 
* ſulphureous Vapours : Nor are the Gramates, 
£ Porphyries, Fafpers, Chryſtals, and divers other 
© choice Stones, ſuch as were heretofore collected 
© by the Count Peter Brabe, and by Art reduced 
© to ſuch Luſtre as to be uſed for Marriage Jewels 
© at Wifingburg, to be believed to be Le 
£ without mineral Steams: For, all theſe are the 
© Off-ſpring of Minerals, as are alſo the Acidulaæ 
s Medivien/es, of which more another T — 
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Bu T among many other ſtrange Qualifications 
© of our Lake, we muſt not paſs over the won- 
* drous ſubmarine Vortices, and pertinacious Tor- 
© rents, 'which cauſe great Trouble to the Fiſher- 
men, when the Wind ſets againſt the only Exit 
* of this Lake; from which venting of Rivers 
© and Winds from below, and its unfathomable 
© Depth, *tis believ'd that the Vetter has Com- 
* munication, by ſubterraneous Paſſages, with 
another Swediſo Lake, called the Wenner, about 
© ten Swediſh Miles diſtant : And the ſeveral Vo- 
* ragoes, that are between theſe two, do ſeem to 
confirm the Conjecture; two of which lying in 
the Pariſh of Fagrey, and called, the one the 
* black, and the po. s- the white Vorago, Mr. Had- 
* dorphins, a celebrated Antiquary of Sweden, haz 
* endeavoured to ſound, but found them of un- 
* meaſurable Depth; he obſerv'd alſo an inteſtine 
Motion in them, as if they were in a Fermenta- 
tion. This Opinion alſo is augmented, by rea- 
* ſon the Water of the Vetter is ſome Years aug- 
* mented, and the next Years conſiderably dimi- 
© niſh'd. Mr. Daniel Kidelius, the Paſtor of Mo- 
talen, has noted, that theſe laſt ſeven Years the 
* Water of ſome Parts of the Wetter has ſo much 
* waſted, that many Places were left bare which 
* uſed to be cover'd with Water to carry Boats; 
whereas the Rains have been very plentiful all 
* about in the Years 1680, 1682, 1684, 1685; 
but, in the Year 1686, towards Autumn, the 
* Water began again to increaſe, and has conti- 
* nued ſo to this preſent Year 1688; but whether 
* our Lake does obſerve ſuch Periods of ſeven 
* Years in Increaſing, and ſeven in Decreaſing, as 
the Wenner is aſſertd to do, by thoſe that have 
* enquired, I cannot now poſitively aſſert. It is 
* alſo wonderful, that in a calm Air the Guns of 
* Stockholm, and other Places 30 Miles diſtant, 
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are plainly heard here: As, when in the Year 
1685, the Princes were buried at S7ockholm, 
every Shot was diſtinctly heard here at Five of 
the Clock: So alſo, the Broad-ſides at the Sea- 
Fight in the Lear 1676, at about 30 Miles Di- 
ſtance, were diſtinctly remarked. But what 
Olaus Magnus, Meſſenins, and other Hiſtorians, 
relate of the Cave of C7lbert, in the Ifland of 
WWiſingſoe, I leave to their Credit: Only, this 
is true, there is a Cave, at preſent, that is fill'd 
with a Stench of Sulphur very odious, which, 
with the Conſent of the Inhabitants, has been 
collected into a Cave near the Water of the 
Lake; which, by being long pent up, it eructates 
noxious and ſulphureous Vapours, which others 
have aſcribed to other Cauſes, which I cannot 
approve: And Antiquity has diſcover'd its 
Weakneſs, in ſo eaſily giving Credit to ſuch 
Fables; tho' they relate ſtupendious Things of 
the ſaid Gilbert, and his Præceptor Catillus Ru- 
nes. But that there do appear divers Spectra 
and Phantoms in the neighbouring Parts in the 


Shape of Women, Horſes, or other Animals, 


none that are intent about theſe Matters do 
gainſay. Theſe might be evinced by Relations 
of modern, as well as antient Times; but, for 
the preſent, I omit them. But I muſt not omit 
the celebrated River Motala (the only Mouth of 
this Lake) which at certain Times ſeems at 4 
Stay, and dried, ſo that one may go and rake 
up the Fiſh that are left at the Bottom, with- 
out Impediment, as it happen'd in the Years 
1682, and 1685, at Chriſtmas. And the com- 
mon Inhabitants believe, that this Stop of the 
Water never happens, but either Dearneſs of 
Corn, War, or ſome other publick Calamity 1s 
portended by it; as much as the Eugliſh believe 
the Coming of a Whale into the Thames is omi- 

nous 
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nous. But, for my ſelf, as a Naturaliſt, enqui- 
ring only the Cauſes of natural Effects, they 
were no ways ſatisfactory to me, unleſs I found 
them conformable to the known Laws of Nature: 
I was therefore more ſollicitous about thoſe 
Things which were advantageous to this Purpoſe, 
for explaining this Phænomenon of the River, 
tho* I had not the Opportunity of ſeeing this 
Stopping : And tho' they divers Ways endea- 
vour to ſolve the Phænomena, by ſaying, that 
at that Inſtant the Waters do recede from the 
Shores, and go to the Bottom; yet 1 always 
ſuſpected, that the Ice, or Snow, did ſome 
ways obſtruct the Paſſage of the Water above, 
whilſt at the ſame Time the inward Water flowed 
out into the Sea. What hinted this Conjecture 
was, 1. That this Mutation never happened in 
the Spring, Summer, or Autumn, but always 
about Chriſtmas, or in the Beginning of the 
Year. 2. 'That this only happen'd near the 
Bridge, where the Water is but three Ells deep, 
and the Heaps of Stone, on which the Bridge 
is founded, do impede its Courſe. And this 
Suſpicion the Paſtor of the Church of Motalen, 
who lives hard by the Bridge-Foot, does judge 
very rational, from his own and others Experi- 
ence ; for he has noted, that divers long Plants, 
ſuch as Poramogiton, Polygouum aquaticum, &c. 
do grow in the Parts near the Bridge, and that 
by theſe the Ice and Snow will be clodded and 
bound together, which, being carried by the Ri- 
ver to the Bridge- Foot, do in Time ſo accumu- 
late againſt it, as to make an abſolute Dam to 
the River. The Millers alſo that live there con- 


* feſs. that uſually, before ſuch a Stop, there are 
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divers white Lumps flow out of the Lake, which 
ſticking to the Bodies they meet with, like 
Glue, do by degrees ſink there to the Bottom. 

Nor 
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© Nor is it unfrequent, that all the Water of the 
© Lake ſhall be one Day quiet, and the next Day 
* be ſtopped near the Bridge. Whatever it be, 
tis wondrous that this Retardation happens not 
in the ſharpeſt Winters, but in a more mild Sea- 
ſon, and for the moſt part about Chriſtmas or 
 New-Tear's-Tide, when the Cold is yet intenſe 
under the Water, tho' more mild in the Air; 
or, that the Ice, being leſs harden'd, is detain'd 
and implicated by the Weeds which cauſe theſe 
Obſtructions. Before I leave this Subject, I 
cannot paſs by the mentioning what I underſtood 
from the Reports of the ingenious Paſtor of 
Nijen, (where the Acidulæ Medivienſes are) and 
of divers others, concerning a certain Fountain 
not far from the Shore of the Vetter, in the Pa- 
riſh of Nijen not far from the Church, and Pa- 
ſtor Mr. Jonas Frodel's Houſe ; to wit, That 
they call this Fountain the Foreteller of Dearth ; 
becauſe it is never ſo fill'd with Water, as when 
a Dearth ſucceeds the next Year. Tis encom- 
paſſed round with ſoft ſandy Hills, between 
which and the Fountain is a low Vale, but 
not marſhy : Out of this, by occult Paſſages, 
iſſues this Fountain; ſingular in this, that in 
rainy Summers it waxeth dry, and in dry Sum- 
mers, when Famine is fear'd, or (by others whom 
I regard not) War, it overflows the Kings 
Highways of Wodfein and Motala, as is atteſted 
. by many of the Inhabitants: Nor does it contra- 
dict this Report, this preſent dry Summer; for it 
c abounds with Water, now all the neighbouring 
. Fountains are dry'd up. And though this may 
ſeem fabulous or ſuperſtitious, yet tis confirm d 

by many Experiments ; which ſhews, that there 

are many internal Operations of Nature that yet 
* are kept ſecret, and cover'd with a Veil, which 


* weare yet unſufficient to diſcover. However, the 
« fol- 
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© following Obſervations may ſomewhar aſſiſt : x, 
© That this Scarcity of Corn is foretold to Oftro- 
© gothia and the Places near the Fountain. 2. That 
© in all this Region, and eſpecially near the Foun- 
© tain, the Plain is ſandy, but in ſome Places it is 
thick Clay; which require much Water to make 
them uſeful. 3. That Corn is thin only in dry 
© Years ; the contrary of which happens in Femtia 
* and other Northern Provinces. 4. That the 
* Phznomena of Meteors are cauſed by ſubterra- 
© neous Influences for the moſt part. 5. That this 
* Fountain is ſupply'd by ftraining through ſecret 
* ſandy Veins from theſe Sand-Hills. 6. 'That from 
* ſome natural Cauſes, the Waters may aſcend a- 
* gainſt a dry Seaſon, and ſink againſt a wet Seaſon. 


2 —— — 


Dr. Hook's Diſcourſe concerning Tele. 
ſcopes and Microſcopes; with a ſhort 
Account of their Inventors, read in Fe- 
bruary 1691-2 


Of Friar Bacon, Baptiſta Porta, Diggs, Metius, 
Galileo, and other Inventors of Teleſcopes. 


H o much the great Improvements of natu- 
1 ral Knowledge have been owing to the Diſ- 
coveries and Improvements that have been made 
in Opticks, I think few can be ignorant of, that 
have inquired into the Reaſons and Grounds of 
the Progreſſes made in this laſt Century, ſince it 
hath been actually effected: For, though it be 
evident that Roger Bacon did underſtand ſome- 
what of the Grounds of it, and, in Probability, 
would have further improv'd that his Knowledge, 
if he had met with a Generation worthy thereof; 
Jet ſuch was the ill Treatment he receiv'd by falſe 
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Accuſations, ſcandalous Reports, Impriſonment, 
and Loſs of Places, that we hear no more concern- 
ing it, but = ſome Hints that he gave, of his 
being able to ſee things at a Diftance as if they 
were near, in his Apology for himſelf, addrefled 
to the then Fope, to protect him againft his Per- 
ſecutors. 'This Perſecution quaſh'd it for that 
Time; and we find nothing of the Revival there- 
of, till the Lyncean Academy became founded in 
Italy; where, from the Encouragement that di- 
vers ingenious Men received, it was again ſtarted: 
And we find that Johannes Baptiſtia Porta had 
made a Diſcovery of it, as is very plain by 
ſome Paſſages of his natural Magick; and our 
Diggs had done the ſame thing here, as is teſtifi- 
ed by his Son, who. printed ſome of his Father's 
Works after his Death. 'Theſe two Teſtimonies 
we have, that ſomewhat like the Teleſcope was 
known in the preceding Century, both the ſaid 
Books being printed before the Beginning of this 
Century. We find nothing further concerning 
its Deſcription, or Uſe, befides the Hint that it 
was then known to theſe two Men, ſome Years 
before Galileo put it in Practice. In the Begin- 
ning of the preſent 14th Century, Metius, a Spe- 
ctacle-maker in Holland, light upon a Compoſition 
of a Convex, with a concave Glaſs ſet at due Di- 
ſtance in a Tube, which made a perſpective Glaſs 
to ſee Objects at a Diſtance. And Galileo, in Ita- 
ty, whether excited by a Hint thence received, or 
from Baptiſta Porta, or by his own good Genius, 
is uncertain, did the ſame thing at Florence : But 
not contented with the bare Invention, and Uſe 
for terreſtrial Objects, he improved it farther, and 
made Uſe thereof for Diſcoveries of the Celeſtial 
Bodies. By this Means he detected the Galaxis 
to be an infinite Congeries of ſmall Stars; as alſo 
the cloudy Stars, to be of a like Coney 
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By the ſime he diſcovered the Roughneſs and In- 
equality of the Surface of the Moon, and the Phæ- 
nomena of the Shadows and Lights of thoſe rougu 
and uneven Parts, and the Progreſs and Receſs of 
the Light of the Su thereupon. By this he diſ- 
covered the four Stars about Jupiter, and in ſome 1 
Sort adjuſted their Periods, and hinted the Uſe of { 
them, for the Diſcovery of the Longitude of Places 
upon the Earth. By this alſo he diſcover'd the 
unuſual Figure of the Body cf Saturn, the Wax- 
ing and Waining of the Light of Venus, and the 
Spots in the Face of the Su, together with their 
Motions and Changes ; which laſt, whether it 
were not primarily, or at teaſt at the fame Time, 
detected by Scheiner, is diſputable, ſince both lay 
Claim to it. This, I think, may truly be ſaid 
for Scheiner, that whoever firſt detected them, he 
was the Man that perfected the Theory of them, 
ſo far as it has hitherto gone; which he hath per- 
formed in that moſt elaborate Work of his R/ 
Urſina. | 
Trest Diſcourſes excited the Curious of thoſe 
Times to inquire into and improve the Knowledge 
of Opticks, eſpecially that Part of it which had 
been leaſt cultivated, namely, the Buſineſs of Re- 
fractions. (Stelliola, who was a Lyncean, ſeems 
to have been the firſt that diſcover'd the Ground 
of Refraction, in his Book 1/ Teleſcopio overo 11 
Pecillo Celeſte.) Kepler, in his Opticks, explain'd 
the Reaſon of the Phænomena of Senſes, and the 
Cauſes thereof; and alſo, that the ſpherical Sur- 
face did not give the true Figure requifite to re- 
fract all the parallel Rays that fell upon it to one 
Point, but a Figure ſomewhat elliptical ; but made 
no Demonſtration what the true Figure was, nor 
the true Proportion of Refraction. But Deſcar- 
tes, by theſe two Helps, went through with the 1 
Demonſtration, and proved both the true ellipti- 1 
| S 2 cal | 
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cal Figure, and alſo moſt ingeniouſly and mecha- 
nically explain'd the Ground and Cauſe of Re- 
fraction | 

FERMAT' ſoon after, taking a contrary Sup- 
poſition, explain'd the ſame Phænomena; as did 
alſo Emanuel Maignan, in his Perſpectiva Horaria, 
by a third Suppoſition ; and our Countryman Mr. 
Hobbs by a fourth ; but theſe two laſt by Ways 
leſs intelligible and more improbable. Others ſince 
have gone other Ways, but fall ſhort of the firſt. 
However, the firſt Succeſſes cauſed it to be ex- 
ceedingly cultivated by very many ingenious Men. 
And that not only as to the 'Theory, but as to 
the Practice alſo: 'Thence many Attempts have 
been made by divers ingenious Men, as Deſcartes, 
Hevelius, Sir Paul Neile, Divini, Mr. Smethwick, 
and others, to make Object-Glaſſes and Eye-Glaſſes 
of elliptical Figures, but all without Succeſs. 
However, of the ſpherical Figure they made good 
Improvements, by making Object-Glaſſes of much 
greater Lengths, and truer Figures, than they 
were at firſt able to do: For, Galileo's Glaſs, of 
which he made ſo good Uſe, I have been inform- 
ed, was not above four or five Foot long, at the 
moſt ; and, 1 am apt to think, that the Glaſs, He- 
velius uſed for his Selenography, was not better, 
if, at moſt, it were ſo good; ſince as many Parti- 
culars, as he has noted in that Book, may be made 
with a Glaſs of three Foot. But Sir Paul Neile 
made ſome of 36 Foot pretty good, and one of 
50, as I have been informed, but not anſwerable. 
Divini and Campani made alſo Glaſſes of thoſe 
Lengths, but how good I cannot knowingly af. 
firm: However, if we may be allowed to judge of 
them by the Diſcoveries they made with them of 
the true Figure of Saturn, I conceive they were 
but ordinary, and did not exceed our 12 or 15 
Foot 2 for, by one of that LE I 
Plain 
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plainly diſcover'd the Ring and Satellite of Saturn, 
to be as Monſieur Hugenius doth aſſert in his Book; 
and, with the ſame Teleſcope, I firſt diſcovered 
the permanent Spot in the Belt of Jupiter, which 
proved its diurnal Motion on its Axis. Since that, 
Mr. Reive firſt, and then Mr. Cox, made ſome 
good Glaſſes of 50 and 60 Foot long, and the laſt 
one of 100; but how good, I cannot :fſ:rt, ha- 
ving not made Trial of it. And, as it l ath been 
cultivated here, ſo others, in France and Italy, 
have not been idle: Particularly one Mr. Borelli, 
at Paris, who preſented one of a conſiderable 
Length, to this Society, which Mr. Flamſtead, I 
ſuppoſe, has in his Keeping, Sir Jon. Moor having 
borrowed it of the Society for his Uſe. But tho 
there has been ſome Life left in the Grinders of 
Glaſſes, yet the Warmth of thoſe, that ſhould have 
uſed them, has grown cool; and little of new Diſ- 
coveries hath been made by them, beſides what 
Mr. Caſſini has done at Paris, in diſcovering four 
new Satellites about Saturn, beſides that of Mr. 
Zulichem. 2 
Muc the ſame has been the Fate of Micro- 
ſcopes, as to their Invention, Improvements, Uſe, 
Neglect and Slighting, which are now reduced al- 
moſt to a ſingle Votary, which is Mr. Leeuwenboek ; 
beſides whom, I hear of none that make any other 
Uſe of that Inſtrument, but for Diverſion and 
Paſtime, and that by reaſon it is become a por- 
table Inſtrument, and eaſy to be carried in one's 
Pocket. 3 
Ir we enquire into the Reaſon of this Change 
of Humour, in Men of Learning, in ſo ſhort 
a Time, we ſhall find that moſt of thoſe, who 
formerly promoted theſe Enquiries, are gone off 
the Stage ; and with the preſent Generation of Men 
the Opinion prevails, that the Subjects to be en- 
quired into are exhauſted, and no more is to be 
S 3 done : 
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done: Beſides, they pretend thar all the Diſcove- 
ries that have been hitherto, or that can be made, 
for the future, by theſe Inſtruments will afford 
no gainful Profit, and all other Notions are inſipid 
with them, beſides ſuch as bring ready Money. 
Bur thoſe, who make ſuch Eſtimates, may, per- 
haps, find themſelves very much miſtaken in their 

Judgment, if the Subjects were duly proſecuted, 
as they are capable of fo being. For, as to the 
Diſcoveries that may be made in both Kinds, I 
conceive they are vaſtly greater, both for Number 
and Value, than thoſe few that have been already 
made; and not only for the Information of the In- 
tellect, but what anſwers their greatect Objection, 
even for the increaſing their Treaſure. _ 

- Havins given this ſhort Account of the Hi- 
ſtory of Teleſcopes, as alſo of the Uſe and Diſco- 
veries that have been hitherto made with them, 
which, as they have been very conſiderable, as to 
the Improvement of the phyſical or natural Know- 
ledge of the Cœleſtial Phænomena, I may obſerve 
that a further Improvement and Uſe of them, will, 
in all Probability, afford much greater, and more 


conſiderable, not only for the perfecting and com- 


pleating the Knowledge of thoſe Particulars which 
have been already, in Part, detected; but alſo for 
making of other new Diſcoveries, which as they 
are yet much further removed from the Power of 
the Senſes to comprehend, ſo they have been, 
upon that Account, never afforded Entrance into 
the Imagination and Intellect ; if at leaſt Ari/torle's 
Maxim be true, 'T hat there is nothing in the Intel- 
lect, but what was firſt in the Senſe: And tho' 
there are many Things that may be imagined, and 
gueſſed at, by Analogy, and the Uniformity of the 
Froceedings and Productions of Nature; yet there 
are certain Non-pareils of Nature, of which Kind, 
poſſibly, nothjng like them have teen produced 7 
1 al 
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all thoſe Particulars, which are more common and 
obvious, as I might inſtance in the Body of Su- 
turn. For who would ever have imagined ſuch a 
Configuration or Fabrick, as that of the Ring of 
Saturn? what is there in all the other CeleRial 
Bodies, we yet know, that is analogous to it? and 
from the Imperfection of the firſt Teleſcopes, what 
extravagant and irrational Conceptions were form- 
ed thereof, as does more evidently appear, by the 
Deſcriptions and Explications of the Fhzxnomena 
of it, before the more perfect Diſcovery made by 
Monſ. Chr. Huygens, and his ingenious Explicati- 
ons thereupon. And that Autoꝑſia is not only 
uſeful, but abſolutely neceſſary, to give one & 
true Idea and Conception of many Phanomena, 
without which, the Imagination is very apt to 
rove, and go out of the true Way, as I might 
confirm by many Inſtances, there being enough ; 
but I ſhall only mention one, namely, that of Dr. 
Voſſins, his Explication of the Phænomena of the 
Moon, publiſhed in his laſt Book, upon which I 
did formerly read a Lecture to this Society, to 
ſhew the Irrationality thereof, and how little 
Ground or Probability there was to be found in all 
the Thenomena of that Planet, viewed and ex- 
amined with a gocd Teleſcope. And therefore 
I did conclude, that that learned Man did never, 
himſelf, obſerve the Phænomena, or if he ever did, 
it was certainly with a very ſmall, and very imper- 
fect, Teleſcope. Upon which Account, Autopia 
is not only neceſſary for directing the Mind and 
Intelle&, in its Frogreſs to be made, for what is 
to be gone thro with; but *tis neceſſary alſo, for 
the reducing it to its right Way, from which it 
may have been mifguided, by the falſe and erro- 
neous Suggeſtions it hath formerly met with, ei- 
ther in fome famous Authors that have paſitively 


aſſerted, or defended a Falſity; or of ſome other 
8 8 4 Perſon 
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Perſon reputed eminently skilful in this, or that 
Part of Knowledge. With which Kind of Informa- 
tion, how full are the Authors that have treated 
of ſome Subjects? and that not one or two, but 
Hundreds, nay, Thouſands, if we conſider natural 
' Philoſophy and Phyſick, with the Arts ſubſervi- 
ent thereunto; What ſhall we ſay to the whole 
Generation of Aſtrologers, which have yet always 
prevailed, and poſſibly always will, with ſome eſ- 
pecially, who have once been prepoſſeſſed or pre- 
judiced for it: The like may be ſaid of thoſe who 
defend the four Ariſtoteliau Elements, or the four 
Chymical Principles, or the three Carteſian Mate- 
ria's, or his Mundane Vortices, which are, in Pro- 
bability, all alike Chimera's which have ſprung up, 
and got rooting in the Minds of Men, in ſeveral 
Ages of the World ; and having once provalley, 
they become prolifick, and propagate themſelves 
in new Soils, and new Aſſertors and Defenders of 


thofe Doctrines do daily ſpring up: Among theſe _ 


may alſo be ranged the Solid Orb Men, the Plaſtick 
Faculty Men, and the Sympathy and Antipathy 
Men, each of which, having once embraced their 
reſpective Doctrines, will maintain and defend 
them to the laſt, againſt all others whatſoever. 
Twas from the firſt of theſe Sets (as 1 may call 
them, from their Diviſion from the true Philoſo- 
phy) namely, the Solid Orb Men, that poor Ca- 
lileo was put into the Inquiſition, and, to fave his 
Life, was neceſſitated to loſe his Doctrine, and to 
unſay what he really knew, and had diſcovered 
and aſſerted ; and tho' he, as well as Copernicus, 
was encouraged, at the firſt, by Popes, Cardinals, 
and Princes, yet in the Concluſion all fail'd, and 
their Doctrine muſt be condemn'd. Thus it hap- 
pen'd alſo to Roger Bacon, and, 1 am apt to ſu- 
ſpec, to the far greater Man, the Lord Chancel- 


lor Bacon, for being too prying into the then re- 
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ceiv'd Philoſophy : But notwithſtanding all this, 
there is a real Beauty and Allurement in Truth, 
that will produce fome Votaries in the worſt of 
Times ; and that will in Time prevail, and ſhine 
out, and difpel the Clouds of Error that encom- 
paſs it. Multi tranſibunt & angebitur Scientia, was 
the prephetick Saying of Daniel, and uſed by the 
learned Verulam. And there is no doubt, but 
there is yet behind, much more to be diſcovered, 
than what is already known, if fit Methods, and 
fit Inſtruments be apply'd, and proſecuted with 
Diligence. Some Uſes 1 have made of the Tele- 
ſcope, and not without ſome conſiderable Succeſs ; 
as in the Diſcovery of the Figure, Motions and 
ualities of the Cometical Bodies; as namely, of 
following them for near a Month after they diſap- 
peared,: and finding them retrograde, in obſervin 
their flame- like Figures and Qualifications ; in ai 
covering the Smallneſs, or rather Inconſiderable- 
neſs of their Parallax, by a Way not taken notice 
of before, by any that I know of: And tho' Mon. 
Caſſini has deſcribed it in his Obſervation of the 
Comet in 1680, yet he hath added nothing more 
to it, than what I publiſhed in my Cometa ſome 
Years before, ſave the Application of it to that 
Comet. By theſe I diſcovered the Parallax of the 
Earth's Orb, and the Viſibility of the fix'd Stars, 
at all Times of the Day Upon which Occaſion 
I cannot but take Notice of a Paſſage printed Page 
the 385th of Ozenam's Mathematick Dictionary, 
and, by him, faid to be written by Monſ. Caſſini; 
the Senſe is this; By the Means of great Tele- 
ſcopes, fixed to certain Parts of the Heavens, thro” 
which the fix'd Stars paſs, which are the moſt pro- 
per for this Obſervation, one may beſt examine 
whether there be any Difference (of the Situation 
of thoſe Stars, as to Parallax) in different Seaſons 
of the Year; for this Deſign, in the 9 
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of the Royal Obſervatory, there is left an Open- 
ing thro* all the Vaults, by Means whereof one 
may ſee, from the Bottom of the Vaults, the 
Vertical Stars, thro' 'Teleſcope Glaſſes of 160 
Foot in Length, which will be prepared againſt 
the Obſervatory is finiſhed. Notwithſtanding the 
Engliſh Aſtronomers have begun to practiſe a Me- 
thod like to this, we are aſſured, by an Eſſay of 
Obſervations which they have made with great 
Subtilty, that they have found ſome ſuch Liffe- 
rence, which have verified that the Diameter of the 
annual Orb of the Earth hath ſome ſenſible Propor- 
tion, compared to the Diſtance of the fix'd Stars; 
which, nevertheleſs, is not yet evident to us, by rea- 
ſon that the Obſervations, we have made of ſome 
fix'd Stars Variations, do not agree with this Hy po- 
theſis; for that the Variation was not found in the 
Way that this Hypotheſis requires: But if the Ob- 
ſervations ſhould confirm it, and be correſpondent to 
the Hypotheſis, yet then we may doubt, whether 
the Variation be from this Cauſe, or from ſome 
conſtant Variation of ſome fix'd Stars, which hath 
no Relation to the Earth's Motion; I ſuppoſe, he 
here means Mallement de Meſang, who, to evade 
the Strength of the Argument for the Earth's Mo- 
tion, drawn from the {*nſible Parallax amongſt the 
fix'd Stars, aſſigns every fix'd Star to move in a 
ſmall Tpicycle that will anſwer the Appearance. 
(Obſerve only the Humour and Ingenuity of theſe 
great Philoſophers and Aſtronomers, and judge 
how likely *tis, by any Means in the World, to 
convince ſuch of any Error they ſhall once aſſert.) 
Yet, be pleas'd to obſerve his Concluſion ; 07s. 
But when we have found, by a great Number of 
Obſervations, that a ſufficient Number of the fixed 
Stars have a Variation conformable to this Hypo- 
theſis, then we may judge that there is ſome 
Foundation for it, notwithſtanding ſome Irregu- 
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larity that has been, in Part, obſerved to the con- 
trary. The Obſervation is extremely difficult and 
long, becauſe the Period of the Variation, pro- 
pos d to be obſerv'd, is of a whole Year, and re- 
quires that the Inſtrument ſhall be unſhakeable. 
It is for this, that it can no where be better done 
than in the Royal Obſervatory. Thus far Monſ. 
Caſſini, To which Mr. Ozenam adds, That 
the Royal Obſervatory is a haughty Building, 
which the King has cauſed to bo built in an 
eminent Place, without the Suburbs of Sr. 
James's, for making Phyſical and Aſtronomical 
Obſervations; and that it is called Royal, for that 
it was built by the Munificence of Louis le Grand, 
whoſe Liberality has extended to divers Perſons, 
diſtinguiſhed for their Merit, and principally to a 
certain Number of learned Men, choſen out of 
the reſt, who have endeavoured, with Eclat, to 
make Sciences flouriſh in this Kingdom, who com- 
poſe the Academy Royal of Sciences.] When my 
Attempt firſt was publiſhed, I was informed ſome 
of that Aſſembly were angry at it, for that it had 
not been firſt thought of by them ; but I confeſs I 
did not believe it. But meeting with this Paſſage 
does ſeem to make it probable enough. However, 
they needed not have regretted it, ſince there 
were enough beſides, as conſiderable to have ſhewn 
their Penetrancy of Spirit, and Accurateneſs of Ob- 
ſervation ; and tho' England poſſibly wants thoſe 
Aſſiſtants which they can boaſt, yet I hope to 
ſhew, that weaker Means may effect many Things 
that their more powerful have fail'd to perform, 
if God grant me Life and.Health.. 

I x we conſider, in the next Place, the Fate of 
Microſcopes, we ſhall find much the like to have 
attended their Performances. 'The firſt notable 
Thing performed by it, that I have met with, 
was the Figure of the Bee made by Sir Franciſco 

Stelluti, 
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Stelluti, a Lyncean, and preſented to Pope U. 
ban VIII, which is mention'd by Fohannes Faber, 
in Hiſioria Plantarum & Animalium Mexicanorum, 
lib. 1. p. 757. Tam mirabilem anatomen præbuit 
partium omnium externarum, que in Ape ſunt mi- 
auto animalculo, oculorum, inquam, linguæ, cor- 
nuum, jube, aculei, pedis, digitorum, aliarumgque, 
& nuper in as incidi commiſit, atque felicitati Ur- 
bani VIII dedicavit, ut hæc omnia malim te ocu- 
lis tuis intueri quam rudi meo calamo adumbrare. 
And Fabius Columna, upon the ſame Place, ſays, 
it was Impreſſum a Lynceorum Academia F. D. N. 
Pape Urbano VIII in perpetuæ devotionis ſymbo- 
Ium oblatum fuit anno 1625. Cum noſtratis Apis 
imagine accuratiſſime a D. Franciſco Stelluto novo 
quodam Microſcopio obſervata, ut qui illam viderit 
in admirationem incidat ; tam multas partes orga- 
naque depicta diſcernit, que ab intuentium oculis 
in ipſo animalculo omnino abſconduntur. 'T heſe 
Diſcoveries were alſo highly favour'd and practis d 
by Prince Ceſius himſelf, which greatly encou- 
raged Obſervers, and produced many in divers 
Parts of Italy. Accordingly we find ſome Obſer- 
vations made by Hodierna, in Sicilia, about 1640, 
and others recorded by Panarolla about the Year 
1650, namely, the Porouſneſs of Man's Hair, the 
red Sands in Urine of calculous Perſons, and the 
Worms in Vinegar. Many others were alſo found 
to make ſome Gow Obſervations .in other Coun- 
tries; but, by Degrees, it is become almoſt out 
of Uſe and Repute: So that Mr. Leeuwenhoek 
ſeems to be the principal Perſon left that culti- 
vates thoſe Enquiries. Which is not for Want of 
conſiderable Materials to be diſcover'd, but for 
Want of the inquiſitive Genius of the preſent 
Age. FEN | 


Dr. 
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WH ICH I inſert after the foregoing Papers, by 
Reaſon of its Congruity therewith ; becauſe I 
know not the Time when this Teleſcope was invent= 
ed, whether before, or after Mr. Caſſegrain's, in 
Phil. Tranſ. N. 83. from which it differs in ſome 
very material Matters. W. DrRARH AN. 


I Have lately made a Teleſcope by Reflection, 

with which I look directly at the Object, and 
ſee it very diſtin, and magnified. And this is 
by Planting a ſmall Lens in the Middle of the 
Object Speculum, and Planting another ſmall 
Concave Speculum, beyond the Focus of the 
Objeft Speculum ; the Manner of which your 
Lordſhip will readily underſtand by the annexed 
Scheme; where a ) repreſents the Object Specu- 


lum, e the Focus of that Speculum, Fg a ſmall 
concave Speculum, ſerving to reflect the Rays to 
a ſecond Focus d, where the Eye & ſees the Ob- 
ject by the Help of the ſmall Lens c. Tis eaſy 
ſo to contrive the Cell for the Eye, that the Rays 
that paſs on each fide of fg ſhall not diſturb 
Viſion, 

We long much to hear of Monſ. Hugenius's 
Opticks and Mechanicks : They are Subjects ca- 
pable of vaſt Improvements, and cannot be ratio- 
nally expected from any more likely, than from 


his 
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his acute Wit and excellent Pen. But, my Lord, 
I fear I have too far treſpaſs'd upon your Lord- 
ſhip's Patience, and muſt humbly therefore beg 
your Lordſhip's Pardon, and ſubſcribe my ſelf, 


My Lox ov, 
Tour Lordſhip's moſt Faithful 
and moſt Humble Servant, 


R. Hook. 
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Mr. WALLHR's Obſervations upon Dr. 
Hook's Diſcourſes, concerning Telel: 
copes and Microſcopes. 


Ovember the 29th 1693, Dr. Hook read a Diſ- 
courſe concerning Microſcopes, their Uſes 
and Advantages in diſcovering the Textures and 
Motions of Bodies, as well animate as inanimate ; 
obſerving, that all Examinations by Fire, or Chy- 
mical Menſtruums, deſtroyed or altered the com- 
pounding Particles, or mix'd them with, and con- 
founded them with heterogeneous Parts of the 
Fire, or Menſtruum, made Ufe of ; whereas the 
Microſcope difcovers them in their natural State 
and Actions. Obſerving farther, that the Moti- 
ons of the Viſcera and of the Fluids, in the ſmall 
Veſſels, are, by that Inſtrument, to be ſeen, b 

their different Colours and Refractions, throug 

the tranſparent Skins and Bodies of many Inſects: 
Natural Hiſtory, hitherto, being for the moſt 
Part only converſant about the outward Shape and 
Colour of Plants, Animals, and the like; but the 
Microſcope would afford a very large Field of En- 
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quiries and Obſervations, not yet much cultiva- 
ted, which he recommends as one of the moſt 
proper Ways of diſcovering the true Texture and 
Mechaniſm of Bodies. | 

In the next Flace, he takes Notice of a Trea- 
tiſe lately publiſh'd by Sig. Bonar? in Latin, call'd 
Micrographia Curioſa, &c. in which the Author 
deſcribes the ſeveral Sorts o Microſcopes, and 
gives his Way of Grinding Glaſſes for that Pur- 
poſe in a Cypher, which Dr. Hook thus decyphers. 
The Tools are to be made of Braſs or 'Tin, and 
of a due Form; that the Diſh ought to be three 
times as large as the Glaſs that is to be ground in 
it ; that the Diſh is to be held in the Left Hand, 
and the Glaſs in the Right, and ſo wrought and 
turned every way, one to the other, till the Glaſs 
has acquired its due Figure; that the Glaſs ought 
firſt to be ground near the Figure deſired, in a 
larger, and then finiſh'd in a ſmaller Diſh or Tool. 
And, for its Poliſhing, Bonani prefers the Way of 
gluing a fine Paper into the Diſh in which it was 
laſt ground, and by ſpreading on the Paper fine 
Powder of Tripoli; work the Glaſs therein till it 
has acquir'd its due Foliſh: And for this he re- 
commends a Mandrill to fix the Diſh on, made to 
run ſwift round, by Means of a large Wheel. Ne- 
vertheleſs, Dr. Hook approves better the Ways 
uſed by our Artiſts by a reciprocating Motion, 
and judges the bare 'Tool, without Paper, better 
for Object-Glaſſes, at leaſt of Teleſcopes ; tho 
for Eye-Glaſſes he grants the Way by Paper and 
Tripoli, ſufficiently exact. 

He concludes this Diſcourſe with the Deſcrip- 
tion of Stings or Thorns of the Frickly Pear, or 
Indian Fig, thus ; The brown Tufts on the Prickly 
Pear conſt of a great Number of very ſmall and 
ſharp-pointed Thorns, ſmaller than the fineſt Nee- 


dle, and ſtiff, ſo. that they eaſily pierce the Skin 
| | of 
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he obſerves, that Galileo firſt di ſcover'd 
the ſmall Stars, not viſible to the naked 
Eye, in the cloudy Stars, and the Gala- 
xy, which Ariſtotle aſſerted to be a Va- 
pour, with the Figures of the Planets, 
at firſt, indeed, not exactly true, as to 
ſome of them, with their different Mag- 
nitudes, their Revolutions on their 
Axes, the Satellites of Jupiter, &c. He 
ſuppoſes that Reita was the firſt that 
made Uſe of Convex Eye-Glaſſes, taking 
in a larger Area than the Concave ones 
uſed before; and that he invented the 
Rete, or Menſurator, placed in the com- 
mon Focus of the Glaſſes; which Six 
Chriftopher Wren perfected, and invent- 
ed the angular Inſtrument, conſiſting of 
two T — ac joined at a moveable 
Joint, ſo as to take Angles by two Ob- 
ſervers, to a Quadrant; and that him- 
ſelf had improved and recommended the 
Uſe of Teleſcope Sights for Aſtronomi- 
cal Inſtruments, in his Animadverſions 
on Hevelius's Machina Cœleſtis. He pro- 
ceeds to an Account of the Diſcoveries 
made by ſeveral learned Men, as the 
true Figure of Saturn, and of its Satel- 
lite, by Monſ. Huygens; the Satellites of 
Jupiter by Mr. Lawrence Rook ; oy 
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other Moons about Saturn, by Caſſini, with the 
Periods of Fupiter's Satellites more exactly limited 
by the ſame. Next, he mentions his own Tele- 
ſcopical Obſervations of the Comet in 1664, and 
1665. thoſe of the Stars in the P/ezades, being 80, 
great and ſmall, which Obſervations and Figure of 
them, in his Micrography, he here aſſerts to be 
very exact, and made with great Care; tho' Mr. 
Caſſini and De la Hire have publiſh'd Figures of 
them very different from his, both as to their 
Number and Situation ; whence he infers there has 
been an Alteration in that Aſteriſm, as, he ſays, 
Mr. De la Hire alſo believes, he having found 
them differing from what he had himſelf at firſt 


obſerv'd. 


Dr. Hook's Lecture here mentioned, being long, 
and Mr. Waller having extracted every thing 
iu it obſervable, at leaſt it being contain'd in 
the preceding Paper, I have therefore choſen 
to publiſh Mr. Waller's Extract. 


W. DEernam 
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An Account of an Earthquake at Deal, and 
other Places in Kent, Portſmouth, os 


Sept. 8. 1692. 
Deal, September 9. 1692. 


ESTERDAY the People of this Place and 
Country were under a great Conſternation, 
occaſion'd by an Earthquake, which began preciſe- 
ly at two of the Clock in the Afternoon, and con- 
tinued about fix Minutes ; during which Time the 
T Houſes 
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Houſes ſhook ; Pewter, Braſs, and other Kitchin- 
Goods, totter'd from the Shelves ; empty Glaſs- 
Bottles, where they lay, daſh'd one againſt ano- 
ther; Beds and Tables in the Houſes ſhook ſo 
much, that People could not, for that Time, write; 
Some Chimnies fell, and ſeveral Houſes ſhaken, 
This was at Canterbury, Sandwich, and many V il- 
lages thereabouts, tho* not ſo violent, yet we had 
the ſame at Deal, particularly at Deal-Caſtle ; al- 
tho' the Wall thereof be of a vaſt Thickneſs and 
Strength, yet it ſhook ſo much, that the Inhabi- 
tants thereof thought it would have fallen on their 
Heads. In Deal Town ſeveral Houſes ſhook, and 
fo all the Country over; ſome Houſes ready 
to tumble down, others fafe, and felt nothing, 
In this, ſeveral Chimnies fell, and ſome Houle 
much damnified. | 


Portſmouth, Sept. 9. 1692. 


H- x E fell much Rain Yeſterday, and between 
two and three in the Afternoon this Town 
and Point, for about three Minutes, had a very 
ſenſible Touch of an Earthquake, to the great 
Terror and Aﬀrightment of many. Ihe Tower 
of the Church, with many Houſes, were found to 
ſhake conſiderably ; but, bleſſed be God, I hear 
not of the leaſt Damage, nor any thing more felt 
thereof ſince. 
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A Contrivance which Sir Robert Southwell 
* ſaw at Brandenber 7 f for ſpeedy Convey- 
ance of Earth, and to fill up, or raiſe 
Ground, &c. communicated to Dr. Hook, 


Sept. 9, 1692. 
The Explanation of the Figures, 
FIGURE I. 


a. The Basket to be filled. 

b. The Basket emptying itſelf, by the lower Part 
of it hitting againſt the Axis of the two Pul- 
lies, h. 

c. The filled Basket paſſing from ato b, ſuppott- 
ed by the Pullies, 2. 

d. The empty Baskets returning without any Sup- 
port between the Extremes. 

e. e. e. The Rope carrying the filled Baskets 

f.f.f. The ſame Rope returning them empty. 

g. The Pulley at the filling End, ſupported by 
© the Poſt m. | | 

5. The Pulley at the emptying End, ſupported 
by the Poſt. k, and turn d by the Windle #. 

J. The Poſt to ſupport the interpoſed Truckles . 


FIGURE II. 


þ. B. The two Pullies faſten d on. 

r. r. An Iron Axis to be turned by | 

i. 9. A Winch, or Windle. 

e. e. The Rope, lying in its tapering Edpe, as ex- 
preſs'd in Fig. III. 

0.0. The Basket hung by its Handles. 

p. p. A Stick tied with Packthread, or girt on the 


Rope e. e. e. e. | 
BRIE i T 3: FIG, 
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FIGURE III. 


g. g. The Shape of the Edge of the Pulley, ex- 
preſs'd in the firſt Fig. by b, which is grooved 
with a tapering Groove, that may hold the 
Rope, on which is tied e, the Stick thruſt thro 
the Handle f. F. of the Basket. 


FIGURE VV. 


a. The Rope on which is tied 

b. The Stick, thruſt through the Handles of the 
Basket. 

c. c. The Truckles Edge, hollowed with a half 


round 5, for the Rope to run on. 


A ſmall Module would expreſs all the Particu- 
lars, much plainer than any Draught. By this 
Way tis eaſy to tranſport Earth, Sand, &e. I, 
2, 3, 45 or 500 Yards, whether aſcending, cr 
deſcending ; and, I conceive, two Men can do 
more than fix in the common Way. 
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Tranſtript of a Paper of a Quantity of Gold 
up the River Gambay, in 169 


=” v «x Importunity, together with my Grati- 
tude to you, for your moſt curious Infor- 
mations and Inſtructions in the Mechanicks (with- 
out which, I confeſs my Labour had been in vain) 
has extorted that from me, which, I confeſs, the 
Reſolution J had a- new taken to the contrary, by 
reſol ing never to divulge, either for Lo-e, or 
Force ; to which End I expect, according to your 
faithful and ſolemn Vows of Cecrecy, both of the 
Buſineſs itſelf, and likewiſe of which I would not 
ſhould be known to the King for 10000 /. being 
content with what Proportion it hath pleaſed God 
to aſſign me, ag well as with the King's Revenues, 
Nor ſhall I wholly, or fully, diſcover the vaſt Pro- 
portion of Gold 1 diſcover'd there, being ſo much, 
not fit to be communicated to Paper, as not know- 
ing to whoſe Eyes, or through whoſe Hands this 
may come. I ſhall only tell you, I was more trou- 
bled to obſcure its Abundance from my Fellows, 
than to bring down what 1 got; and, I am confi- 
dent, that if your ſelf go upon this Deſign, and 
follow the Directions of my Journal, and, attain 
your Purpoſe, you your ſelf will be of my O- 
pinion; for, as it is ſaid, Nhat will the whole 
World profit a Man, if be loſe his Soul: So ] ſay, 
What will the Riches of both the Indies advantage 
if thereby you forfeit your Security, Life, an 
Freedom ? And how will you be aſſured of any of 
theſe, if theſe Things ſhould come to Knowledge 
of ſuch as have Power of you, and to command 
you in what they pleaſe : That I do truly tell you, 
did I not value my own Peace and Quiet at ſo 
bigh a Rate as I do, 1 ſhould come willingly, and 
| T 3 mani- 
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- manifeſt it to his Sacred Majeſty ; though I am 
not ſatisfied in that neither, as not knowing whe- 
ther the Information may prove good or bad to 
the Publick ; however, I conjure you a-new, that, 
. whatever you attempt, you conceal me, ſo that 
directly or indirectly I be not diſcover'd. | 
Ix you go on the Buſineſs, let your Boat be 
flat-bottom d, for mine being ſome ſeven Tons, or 
thereabout, and made after the common Faſhion, 
was extremely troubleſome, both at Fords and at 
Falls, where we were forced to unlade her; and, 
having unladed her, to heave her, or launch her 
over Land: You ought alſo to have a little Boat 
for common Uſe, which you will find extreme 
uſeful. Lou adviſed me to take 20 Pound of 
Quickſilver, for Trials; if you go, take at leaſt 
100 Pound, for ſome in working will be loſt, as 
you know, better than my ſelf: Your Advice alſo, 
for 50 Pound of Lead, is too little, take 150 
Pound, much more you cannot well carry, for the 
peſtring of your Boat. | 
Tre Sal Armoniack 1 uſed little of, for it I 
can give you no Advice: The Borax I uſed all, 
wiſhed for more, if you go, carry 50 Pound; my 
Sand ever did me rare Service, I uſed it all, 
better have 10 Pound too much than too little, 
therefore take 40 Pound. I am confident, if 1 
had carried the Philoſophers Bellows, I had done 
very well; I was ſo troubled with fitting the other, 
_ tho Iconfeſs them better when a- new placed. An- 
ti monia Horn did me little Service; I believe it 
rather-from my Ignorance, or wanting the perfect 
Uſe and Inſtruction you gave me. Ingots I would 
take two, I carried but one, I want | another for 
Expedition, Wedges 12, with a Sledge or 
two, or Beetle; for about 12 Engliſh Miles from 
the firſt Fall, or ſomewhat more to the Southward, 
in the Side of a barren Rock, looking * 
| 8 there 
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there is a Cliff in the Rock, rather 

moſt rich between the Stones, almoſt half a 
Handful thick in ſome Places. Our Pick-axes did 
here ſtand us in no great ſtead, but having with 
us ſome Iron Tools, that we could hardly ſpare 
with much ado made a ſcurvey Iron Wedge, _ 
preſently we found the Benefit of that, for ſome 
12 or 14 Days, till improvidently one of us dri- 
ving the Wedge up to the Head, and not haying 
another to relieve it, we were forced to leave it 
behind us, to our great Loſs and Grief. Wooden 
Bowls from England, fix or eight, are very neceſ- 
ſary, and will do better than Gourds, that 1 was 
forc'd to make uſe of; you may take Store of them, 
tis no Sore. | 
Fox the Crucibles I muſt inform, that four 
large melting Pots, in our large Work, will ſtead 
you much, and make better Diſpatch than fix 
Neſts of Crucibles; though you cannot well ſpare 
thoſe, I was forced to make uſe of a broken Earthen 
Pot, that I carried along with me ; I made uſe of 
it till it broke, had I had Crucibles, and Pots e- 
nough, I had brought ſo much Gold in Sand or 
Tyber. 

Fox the ſeparating and diſſolving Waters, I 
uſed but little, becauſe their Uſe was troubleſome, 
neither had I Conveniencies to erect a Still a-ſhoar; 
but for the Agua Regis I uſed it all, and could have 
done more, if I had had it; yet, in my Opinion, 
the Trials of Quickſilver are better, had I had it. 
But I carry Coals to New Caſtle ; you know bet- 
ter the Operation than my ſelf. Let your Mortar 
be of Iron, and large ; 1 wiſh I had follow'd your 
Directions in that, for my Braſs one put me to a 
double Trouble, and I was enforced to leave the Re- 
fining of much, till I came into England, for the 
Mercury got a Spurca from thence, which is com- 
municated to my Gold, which no Art, 1 under- 

| Lo a ſtand, 
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ſtand, could free it from; in this Particular you 
left me lame, or my Memory much failed. 
THERE is a Tree much like our Corners in 
England, but very large, which we felled, and 
made a Shift to make Charcoal of, which we did 
thus; we cut off the Boughs, for we wanted a Saw, 
and therefore could not meddle with the Body of 
the Tree, and cut them into fhort Pieces; then we 
digged a o=_ large Pit, or Hole, in the Ground, 
about a Yard wide, and ſo deep, or deeper; in 
the Bottom we kindled a Fire, and filled it with 
Wood, and, when it was well burn'd, threw Earth 
upon it, and damped it ; and, when it was cold, we 
took out the Coals: You will eaſily find the Place, 
if you obſerve but the Cautions ; you will come to 
a broad gathering together of Waters, not much in- 
ferior to Ronnander Meer, in the Edge of Lan- 
caſbire: Here we ſpent a Week in ſearching many 
Creeks and In-falls of Rivers ; but we followed that 
which points South Eaſt and by Eaſt. My miſerable 
Ignorance, in theMathematicks, cannot direct you, 
neither for Longitude or Latitude. Up the but- 
fing Stream, with ſad Labour, we wrought, and 
ſometimes could not Ly above two Miles in a Day. 
You muſt paſs the firſt Fall; yet there my Exceed 
of Gold was 47 Grains from 10 Pound of Sand. 
When we, or you come to the upper Fall, you 
will be much troubled, I believe, as well as I, to 
get your Boat over Land ; but being up, proceed 
till you come to the In-fall of a ſmall Stream to the 
South, directly thence liſten, and you ſhall hear 
a Fall of Waters; you cannot get your Boat thi- 
ther, by reaſon of the Smallneſs of the Brook ; 
you will there find our Reliques on the Side of the 
Rock, with many of our Names, I mean, Letters 
of our Names, cut with our Knives. Here, tho 
the Sand, by theWaſh, yield plentifully, yet do you 
aſcend the Top of the Rack, and, pointing you 
5 ace 
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Face directly Weſt, you will obſerve a Snug of 
Rocks ſomewhat to the Left Hand of you; and, 
under that, if the Rains and Force of Weather 
have not waſhed away the Earth and Stones, you 
will diſcover (they being unmoved) the Mouth of 
the Mine it ſelf; where, being provided with 
Materials fit for that Work, you will not deſire to 
proceed any further, or with a richer Vein. | 
Take this, all along, for a conſtant Rule, which 
I, in my Search, obſerved up the River, That in 
the low, and woody, and fertile Country, I could 
never find either Metal or rich Mine, but always 
among barren Rocks and mountainous Countries, 
and commonly accompanied with a reddiſh Kind 
of Earth. Other Inſtructions ] ſhall not give you, 
being (as J conceive) a thing needleſs to you, 
unleſs I ſhould return you your own Principal, 
this being but only the Intereſt of what is due, 
beſides that Obligation which tieth me unalterably 
to remain, Qc. : e 113469! | 


I began my Voyage up the River, December the 
4th, about two Hours before the Sun ſet; in my 
Company no more than ſeven Men, beſides my 
felf, all Exgliſb, and four Blacks, whereof one was 
a Maribuck, who, being acquainted with the Por- 
tugal Language, I intended for an Interpreter, if 
I ſhould ſtand in need ; but the main was, to help 
us in our Labour againſt the Stream. My Provi- 
tons were chiefly of two Sorts: For my Voyage 
and for Accommodation, three Barrels of Beef, 
ten Gammons of Bacon, two Barrels of white Salt, 
beſides Bay Salt for Trade; alſo two Hogſheads of 
Biſcuit, beſides Rice; half a Barrel of Gunpow- 
der, and Shot 'proportionable ; Strong-Water, 
Vinegar, Paper, Beads, Looking-Glaſſes, Knives 
18 d. per Dozen, ſome Iron, little Braſs Chains, 
Pewter Rings, and @ deal of ſuch like _—_ as 

| dec 
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Occaſion permitted : 'The other Sort of Proviſions 
were, a Pair of Goldſmiths Bellows, Crucibles 
four Neſts, Scarnelles two Neſts, Quickſilver, Bo- 
rax, Sal-Armoniac, Aqua Regis, Aqua Fortis, a 
Mortar and -Peſtle, and Leather Skins to ſtrain, 
Braſs Scoops and Ladles with long Handles, to 
take up Sand, and other Implements for my pri- 
vate Deſign: All which had laden my Boat far 
deeper than 1 deſir d; for thereby I drew much 
Water, which, I was jealous, might hinder our 
Progreſs over the Flats, if we ſhould meet with 
any. 

EMH the 7th, We arrived near Settico, be- 
ing 14 or 15 Leagues above where our Men ſtay'd; 
but paſſed one half League further up, where we 
anchored, the River there being broad, we al- 
ways chuſing the Middle, as being freeſt from 
Diſturbance, though it oft fell out otherwiſe ; for 
our ugly Neighbours, I mean the Sea-Horſes and 
Crocodiles, (it ſeems) ill pleaſed or unacquainted 
with any Co-Partners in theſe watery Regions, did 
often diſturb us in the Night, not only with their 
ug) y Noiſes, but their Vicinity to our very Boats, 
which cauſed us to keep Watch. 

December the 23d, We were much troubled 
that Day with getting over a Flat, under the Waſh 
of a ſteep and high Mountain bearing South. Here 
I firſt put in Practice my Deſign, and took up 
ſome Sand at the firſt Trial of the Ford, and, out 
of five Pound Weight of that Sand, got three or 
four Grains of Gold. I tried alſo in another Place 
of the ſame Ford, but did get leſs. I ſaw nei- 
ther Town, nor Houſes, nor People, ſince we 
left Baracunda. „ £1 
 Fanuary the 14th, At a Ford between two high 
Mountains, I tried again; and out of ten Pound 
Weight of Sand, I waſhed 30 Grains of Gold. I 
made a Trial likewiſe with Mercury, and found 


out 
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out of five Pound 47 Grains. Here my Hopes in- 
creaſed, yet reſolved to try higher. 

— the zyth, We were much troubled 
with great Trees that lay in the Water upon the 
Side of a Rock, on a craggy, barren Mountain 
adjoining. I aſcended, with three Men with me, 
to make Diſcovery ; and carrying a Pick-Axe with 
me, which, as we were digging up a Piece of Ore, 
as I conceiv'd, we were aſſaulted with an incredi- 
ble Number of monſtrous great Baboons ; whom, 
no Oratory, but our Guns, could perſuade to let 
us retreat to our Boats; for, having killed two or 
three of them, ſq incenſed the reſt, that had, not 
the Report of our Guns terrified them, I verily 
believe, they would have torn us to Pieces: Ha- 
ving attained our Boat, I fell to try my Ore; 
which proved but a Sparre. Ts 

February the 6th, I made a Trial of a certain 
glittering Sand, which I took up from the Side of 
a Rock, the River here inclining Southward, with 
a ſudden Turning like an Elbow. The Waſh of 
this afforded 41 Grains from 10 Pound Weight of 
Sand : By other Trials, from five Pound Weight 
of Sand, 57 Grains. Here I thought to make a 
Stand; yet, upon more ſerious Advice, had reſol- 
ved to proceed. 

February the 15th at Night, a Sea-Horſe ſtruck 
our Boat through with one of his 'Teeth, which 
troubled us ſore, being all bad Carpenters ; which 
cauſed us to unload her on a ſmall Pinnacle to 
mend: her ; and, to prevent the like Miſchief for 
the future, I invented this Device, To hang a 
Lanthorn at our Stern; and thereby we were freed 
from all After-Troubles of that Nature, they not 
daring to come within three or four Boats Length 
of Light ſhining in the Water. | 
February the 24th, I tried the Uſe of Virga 

Divina, upon a high, barren and pocky Moun- 
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tain : But, whether it afforded no Metal, or whe- 
ther my Rod, being cut in England, and being 
dried and carried far by Sea, had loſt its Vertue ; 
or, whether it hath no ſuch Quality (which I ra- 
ther believe) I am not certain. However, my 
Companions laugh'd me out of the Conceit. 
March the 16th, Between two mountainous 
Rocks iſſued a Creek ; and, putting up therein, 
diſcover'd a Fall of Waters from the South of the 
River. Here, making 'Trial by the Way, I found 
63 Grains of Gold from five Pound Weight of Sand. 
Other 'Trials, more exact, afforded very large Pro- 
portions ; ſo that here we ſpent 20 Days; and, 
plying hard our Work, in that Time had gotten 
12 Pound Troy, five Ounces, two Penny-weights, 
15 Grains, of good Gold. 
March the 31ſt, Our Materials waſting apace, 
I was willing to try further, here beginning our 
reateſt Toil; for, often in a Day, we were con- 
Brained to {trip our ſelves, and leap into the Wa- 
ter, with main Strength to force our Boats and 
the Flats. Nor was this our greateſt Affliction; 
for the River Water ſmells ſo ſweet and musky, 
that we could not drink of it, nor dreſs our Meat 
with it; and, as we conceive, by reaſon of the A- 
bundance of Crocodiles, which have the ſame 
Scent. | 
April the 7th, We perceived the In-fall of a 
ſmall River South, the Current quick, the Land 
all rocky and mountainous, and, in the Silence of 
the Night, could hear the Noiſe, perfectly, of a 
great Fall of Waters; and, before the Mouth of it, 
anchored that Night. | 
In the Morning, into that we put, and came as 
near the Fall as we well could. Our Water failed; 
but our indefatigable Induſtry overcame all Diffi- 
culties ; for, what I could not by Water, I did at- 
tempt by Land: Where arriving, I found the long 
expected 
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expected End of our moſt toilſome and long Voy- 
age ; for, I believe, never any Boat, nor any Chri- 
ſtians, have been fo high in that River, as we. 
Here, upon the firſt 'Trial I made, the Exceed. of 
Gold was ſo much, that 1 was ſurprized with Foy 
and Admiration : However, here I was reſolved 
to ſet down my Staff; and, to that End, the firſt 
thing I did, was to go the Boat ; and, a- 
bout a League and half thence, I found Wood. 
Here we practiſed to turn Colliers, and laded our 
ſmall Boat with as much as ſhe could well ca 

back; we went and fell to Work, for which I 
hope (to God alone be Praiſe) none of the 


Company hath Cauſe to repent, for the great Pains 


and Labour he took, tho* we choſe the worſt 
Time of the Year almoſt, the Waters being then 
at the very loweſt ; but had we gone immediatel 
after the Rains, which is June, July and pony | 
or before the Waters were fallen ſo low, we had 
been free from much of that Trouble, at Fords 
and Falls, by having Water enough to carry us 
over. 
At the End of the Paper are theſe Words, 

Tranſcribed verbatim from a Paper Manuſcript, 


lent me by Mr. Fr. Lodwick, Octob. 2. 1693. by 
| R. HO OK. 


This Paper (which I have here publiſtd exactiy as 
I found it) I not long fince lent to a Perſon of great 
Quality, for the Service of the African Compa- 
ny, (then ſetting out for an Expedition into thoſe 
Parts) and I hope it hath, or will, prove as 
much for their Benefit, as my Wiſhes are. The 
Paper ſeems to have been written by one that had 
gotten great Riches, in King Charles the IId's 
Time, by his Progreſs up the River Gambay: 
And his Deſcriptions of the Openings, and Turn- 


ings of the Gambay, the Inlets of other Rivers 
into 
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into it, the adjacent Mountains, &c. may be a 
good Guide to Undertakers, bow to find out the 
Place, where our Author met with Gold, even to 
Satiety. Who he was, can ſcarce be known, he 
conjuring bis Friend, Mr. Lodwick, (to whom I 
conceive this Letter was addreſſed) to the great- 
eſt Secrecy, being, I ſuppoſe, afraid to be known, 
or talked of, leſt he 14 be commanded away, 
by the King and Government, upon another Ex- 
pedition, from that peaceable and ſatisfattory 
Retirement he enjoyed, after bis Acquiſition of 
ſufficient Wealth. | 

W. DxRNRHKAM. 


Experiments and Obſervations about heated 
Tron ; communicated to the Royal Society, 


January 3. 1693-4. 


AvinGs lately met with ſome Experiments 
which are not much known, tho' they are 
obvious, and eaſy enough to be obſerved and ex- 
perimented, I thought it might not be altogether | 
impertinent, nor unacceptable to this Aſſembly, to | 
give a ſhort, but true Account thereof; and ſo | 
much the rather, becauſe they are very pertinent 
for the Proof and Confirmation of a Theory which 
I have formerly read before this illuſtrious Society, 
and have publiſhed in the 8th Obſervation of my 
Microg. for the explicating the Phænomena obſer- | 
vable about the Sparks of Fire, ſtruck from the 
Steel, by the Edge of a ſharp and hard Flint, or 
ſome other ſuch hard and ſtony Body: Theſe I 
found to conſiſt of ſmall Globules, looking like 
melted Iron, or elſe ſome ſmall Sliver cut off from 
the Steel, and thereby made red-hot, but not 
melted, but keeping the Shape it received by the 
Stroke, 


about heated Iron. 287 


Stroke, or Gaſh of the Stone; which Phænomena 
I did there thus explicate. It ſeems that 
ſome of theſe Sparks, &c. Pag. 45. Line 24, to 
Pag. 46. Line 14, —— Muſcovy CI s. 
THrexe are two Particulars, therefore, that I 
have there alledged, which, by the Experiments 
I am now to mention, will receive great Confir- 
mation. And the firſt of theſe Experiments is, 
That two Smiths, taking each his ſmall Bar of 
Iron, both perfectly cold, and each of them ham- 
mering his Bar upon the ſame Anvil with ſmall 
Hammers, in a very ſhort Time, and with not ve- 
ry many Strokes, reduced them both to ſo great a 
Heat, that immediately laying them one upon an- 
other, and continuing to hammer them a very 
ſmall Time longer, they were thereby perfectly 
welded, or joined together into one Piece, as 
firmly, as if they had been welded the common 
Way, by being ſufficiently firſt heated in the Fire, 
and then hammered together. This Experiment 
| I have not yet ſeen tried my ſelf, but I have been 
| aſſured of the Truth of it by a knowing Perſon, 


who ſaw and examined all Circumſtances thereof, 


inſomuch as I do no way doubt the Truth and 
Certainty thereof. | 
Tux other Experiment is this, That taking a Bar 
of Iron, and heating it to a white Heat, ſo that it 
ſpurts, or darts out of it every Way, very ſhining 
and fiery Rays; then immediately laying the ſame 
on the Anvil, or a Tile, and blowing the glowing 
Iron with a Pair of Bellows, inſtead of cooling the 
ſame, as moſt would be ready to expect, the cold 
freſh Air from the Bellows will make it glow and 
burn much brighter and hotter, and will continue 
to do ſo for a conſiderable Time ; and if the Ba- 


be ſufficiently heated at firſt, the Bellows, by ſo 


blowing, will melt the ſame, as if it were Pitch or 


Roſin on Fire. 'The laſt Part of this Experimevt 
2 1 have 
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T have not yet verified my ſelf, but the former 
Part I have, and obſerved it to burn and waſte 
under the Blaſt of the Bellows, as if it had been a 
Piece of kindled Charcoal, ſo blowed upon ; and 
the Flame, or Light thereof, to be ſo very ſtrong 
and vivid, that one cannot well endure to look up- 
on the ſame, without much offending the Eyes, 
as if one look'd upon the very bright Face of the 
Sun it ſelf. | 

By the formet Experiment it is evident, that 
the Force of the Blow or Stroke, which is able to 
cut off a Sliver of hardened Steel, may not only 
be ſufficient to heat the ſame, to a Degree ſuf- 
ficient to ſet Fire on the 'Tinder, but to intend it, 
ſo far as to make it of a welding or white Heat, 
which having acquired, and flying off into the 
Air, with a very quick Motion, by the 2d Expe- 
riment, tis evident that the Operation of the Air 
is ſufficient to intend the Heat yet further, ſo as 
to melt, or vitrify the ſame, and thereby to cauſe 
it to be formed into a Globule, Ball, or Shell, as 
it often appears through the Microſcope. All 
which Effects are more eaſily perform'd on ſo ſmall 
a Body, as are thoſe Slivers which are ſtruck or cut 
off from the hardened Steel. But the Globules, Balls, 
or Shells, that are made by the melting of the heated 
Iron, blown on by the Bellows, are much bigger, 
and more conſpicuous, but of the ſame Form and 
Subſtance. Nor is this Combuſtibility peculiar 
only to Iron, tho' therein it be very notable and 
conſpicuous, but the other Metals have alſo their 
Combuſtibilities in their diſtin& Kinds, as Copper, 
Braſs,” Lead, Tin and Silver; upon each of which 
the Menſtruum of the Air will work and diſſolve, 
or burn them when they have firſt been prepared 
by a proper Degree of Incalleſcency, as I ſhall, at 
ſome other Time, make manifeſt, by plain and e- 
vident Experiments. 1 

V. 
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Dr. H60x's Account of Mon” De la Hite's 
Diſcourſe of Froſt. 1694. 


I HA VE have perus d the Book of Dan. Bartoli; 
concerning Froſt and Ice; and tho' he hath 
many Arguments to deſtroy the Sentiment of ſe- 
veral of the Moderns on that Subject, of Valeſius, 
Des Cartes, Mr. Boyle, Olans Magnus, Sir Kenelm 
Digby,” &c. yet 1 do not find any other Doctrine 
affirmed concerning it, but that he conceives it 
done by a nitrous Subſtance, which is of a cold 
and dry Nature, which operates after the ſame 
Manner, in coagulating che Water, as the Runnet 
doth in coagulating Milk; but, how that is done, I 
do not find he does explain. if F 
HavinGs therefore fail'd of my Expectation 
from him, I reſolved to ſee what Satisfaction I 
ſhould have in peruſing a Diſcourſe, upon the 
ſame Subject, of 'a much newer Date, namely, 
that of Monſ. De Ia Hire, publiſh'd at Paris if 
1694. whereas that of Bartoli was publiſh'd at 
Rome 1681. This I found to be much more con- 
cife, and plain, and poſitive in what he has de- 
liver'd, and much more clear in explicating of his 
Notions and Conceptions of it; ſo that tho” 1 
could not meet with ſuch an Information concern- 
ing Ice and Froſt, as I could have wiſhed, yet in 
Phun 16 Pages in Quarto, which is the whole 
Treat 15 I was ſatisfied that I' underſtood fully 
what he intended to communicate; whereas I was 
to ſeek, what was intended by the other, in al- 
moſt ten Times the Number of Pages. 
Monſ. De la Hire then begins his Diſcourſe, by 
defining or explaining what he means by Cold ; 
that is, the ſenſible Quality in Froſt ; and this, he 
ſays, is nothing elſe but a wy Agitation or Moti- 
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on of the aqueous Particles, whether blerided with 
the Air, or united in a Maſs, than of the like Par- 
tickes in the Skin, or Pores and Veſſels bf our 
Body. He might, he ſays, have added another 
Aſſertion, that all the Agitation of aqueous Parti- 
cles proceeds from that of the ſubtile Air; be: be 
thinks it ſufficient, for this Niſcourſe, to ſhew 
how all the Phænomena of Cold will be plainly 
ſolved, by the Explication he has premis d. 
NEXT, he ſays, that theſe Particles are de- 
priv'd of their Motion by certain Particles of Salt, 
which are very minute, long, Tiff and 15 
. which, by their Motion, are eaſily carri 7 
blended — the Air, but do mare a Oo j 
themſelves. into the Particles: c W AN 
any other Body, nay, even t . 
A, whence they proc 
reckons to m common Salt à little, from Ni- 
but moſt of all 1 Sab Armeniact, 
erefore cafily, diſſolve in 


Water; 
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Diſtounſe of Froſl. ot 
which Is its fpecifick Expanſion, and it is then 
cold, becauſe tho? it 71 eaſily moved, and ſo 
retain Motion enou Roe ro keep it fluid, yet it has 
ſo little Motion of its on, that it communicates 
none to other Bodits. 'T he Reaſon, why Oils and 
Spirits freeze not, he fays, is becauſe they have 
few of thoſe enringling's aqueous Particles: By this 
he gives a Reaſon of ot freezing of other Bo- 
_ To fortify his Hypotheſis be explains the 
periment of the Expanſion of Spirit of Wine 
15 ied Application of dow; and freezing che 
ies by Application of Niter and Sal e 


J 
7 
1 and Hill of Wine; and, by the Way, he tells i 
; oy * of eleaying MillStones, by the 
of \mall wooden Pins, drove into certain 


ay be cloven. He takes Notice alſo, that the Re- 
'- I fration- of ee is lefs-than that of Water, and 
hy quotes his own Publication of it in 1693. though 
* it was ew d by me, to to this Society, 30 Years be- 
© Wl fore; (but tis not uſual for thoſe Writers to own 
4 Diſcoveries to he made Py any br themſelves, 
ho who fake hemfeives to have an Empite over all 
de⸗ 


the reſt of the World). He alſo takes Notice of 
ſeveral other Phenomena, Sa xperiments of Ice 
a "IS 2 Mr. Boyle, but without 
ole, Iconceive, he has 
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article wy the C4 #1, Notions of 
wr Fa — e 87.70 the Explica- 
yon of the Tiienstbelt Cold: Kut as Toy Sup- 
poſition of ſuch ualified' N is wholly pre- 
cariotis, ſo neirhér will rhoſe out a great 
many - other ſupplemental Sipdolit s, ſuffice to 
ſolve the Phenomena fenen, unleſs the Par- 

ticles be ſuppoſed to act and operate | fins, 
and tho, poſſibly, they they mig t ſerve to put a ſeeing. 
fy probable Exphicarion of theſe Phænomena of 
d, by ſuppoſing them _—_ or thus, * 
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and adapted; yet, I very much fear, there are 
ſome Phenomena of Heat, or; of other Qualities, 
wherein the ſame Particles of Bodies are neceſſary 
to be introduced as the principal Agents, tlio 
their Actions in thoſe be quite contrary to their 
Actions in theſe. It would be, therefore, but a 
ſecond loſt Labour, to ſhew that theſe Particles 
are of another Nature than what they are here 
ſuppoſed, and to aſſign them other Fi » Mo- 
tions, and Qualifications : Becauſe, firſt, it would 
be almoſt as much Labour to demoliſh this Fa- 
brick, as it was to raiſe it, and a third fruitleſs 
Labour to erect another. Nor can it be expected 
to be otherwiſe, till ſuch a Structure be founded 
upon a natural, firm, and ſolid Ground, and not 
upon feigned and imaginary Suppoſitions-. 
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An Inſtrument of Uſe" to take the Draught, 
or Picture of any Thing.” | Communicated 
by Dr. Hook to' the Royal Society, 


Dec. 19, 1694. 1 ? (bus 4s 
| A MoNGs tlie Inſtruments that may be of Uſe 
do curious N p and Travellers, one 
is, for procuring the Pictures, Draughts, or true 
Forms and Shapes of ſuch Things as are, qr may 
be, taken Notice: of by them; that is, not only 
of the Proſpects of Countries, and Coaſts, as the) 
appear at Sea from ſeveral Diſtances, and ſeveral 
- Poſitions ; 1 divers, In-land Proſpects of 
Countrics, Hills, Teunz, Houſes, Caſtles, and 
the like; as .alſo of any.Kind of Trees, Plants, 
Animals, whether Birds, Beaſts, Fiſhes, Inſects; 
nay, of Men, Habits, Faſhions, Behaviours, ; 46 
alſo, of all Variety of Artificial Things, as, {how 
3 6 | 5 
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ſils, Inſtruments, Engines, Ships, Boats, Car- 
riages, Weapons of War, and any other Thing 
of which an accurate Repreſentation, and Expla- 
nation, is deſirable. For, tho* a Deſcription in 
Words may give us ſome imperfect Conception, 
and Idea, of the Thing fo deſcrib'd; yet no De- 
ſcription, by Words, can give ns ſo full a Repre- 
ſention of the true Form of the Thing deſcrib'd, 
as a Draught, or Delineation of the fume upon 
Paper. Nor can we ſo perfectly conceive, or 
imagine, the true Colours, by Words, as by ſee- 
ing the very Colour it ſelf imitated and compared 
with the Life, or the real Thing: Whence we 
find how imperfectly the Colours of Plants are re- 
preſented by Herbals, which are waſh'd, or co- 
lour'd, only from the Deſcriptions which are made 
of thoſe Colours in the Books. 

Now, though this be not a new Deſign, or a 
Thing that has never been done before by any that 
have given us Accounts of their Travels ; yet, if 
we do but conſider, how the moſt of thoſe have 
been done, it will, I conceive, make this, which 
I propound for this Effect, ſo much the more va- 
luable. *Tis well known, that the Books commonl 
made for the Uſe of Seamen, (now commonly call- 
ed Wagoners, becauſe one Wagoner printed a 
Collection of many ſuch Obſervations) that theſe 
Books, I ſay, are full of the Proſpects of Coun- 
tries, as they are ſaid to appear upon the Sea, at 
ſuch Diſtances and in ſuch Poſitions : And I lately 
ſaw a Book containing the Proſpects of all the 
Weſtern Coaſts of America; but any one, that un- 
derſtands Proſpect, will eaſily diſcern, how rude, 
imperfect, and falſe a Repreſentation, all ſuch 
Books contain of the Places themſelves: For, 
not to mention the Impoſſibilities they often re- 
preſent, as the On ry of Mountains for half 
a Mile, or a Mile, which, tho' the Mountain were 
| U 3 made 
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made of caſt, Iron, were impoſſible to be ſuſtain d 
in ſuch a Poſtufe : The extravagant Heights they 
generally raiſe the Hills to, and 7 ſudden and ve- 
ry decline Deſoents they make them have into the 
Vallies, do plainly enough demonſtrate them to 
be no true Repreſentations of what they are de- 
ſign'd for. And, indeed, they are moſt made by 
is Hands of the Mariners, who are, generally, 
very little skill'd in the Art of Delineation apd, 
therefore, tis not to be expected that they Foul 

be very exact: However, even theſe are of very 
good Uſe for Navigators; and they furniſh them 
with a better Idea of the Appearance to be look'd 
for, than Deſcriptions by many Words would in- 
form them, Again, we Find that. many Relations 
of foreign Countries do give us Pictures of Towns, 
Proſpects, People, Actions, Plants, Animals, and 
the like ; and thoſe beget in us Ideas of Things, 
as they are there repreſented. But, if we enquire 
after the true Authors of thoſe Repreſentations, 
for the e of them, we ſhall find them to 
be nothing elſe but 1 or En- 
graver, here at Home, who knows no more the 
Truth of the Things to be repreſented, than any 
other Perſon, that can read the Story, could fan- 
7405 himſelf, without that Hop: Such are all 
the Pictures in the Books of Theodore de Brie, 
concerning the Eaſt and Weſi-Iuties : Such are al- 
ſo the greateſt Part of the Pictures in Sir Thomas 
Harbert's Travels; and thofe of Mr. Ogylby's Afia, 
„ % and America; which are Copies of the 
Dutch Originals, and are, originally, nothing but 
Mr. Engraver's Fancy : So that inſtead of giving 
us a true Idea, they miſguide our Imagination, 
and lead us into Error, by obtruding, upon us the 
Imaginations of a Perſon, poſſibly, more ignorant 
than our „ 1 in 
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Ir is, therefore, the Intereſt of all fach, as de- 
fire: to be rightly and truly informed for the fu- 
ture, to promote the Uſe and Practice of ſome 
ſuch Contrivance as I ſhall how deſeribe; where- 
by any Perfon thax tan but uſe his Pen, and trace 
che Profile of what he Tees ready drawn for him; 
ſhall be able to give us the true Draught of what- 
ever he ſees before him, that cotitinues fo long 
Time in the ſame Poſture, as while he can nim- 
bly run over, with his Pen, the Boundaries, or 
Out-Lines of the Thing to be repreſented ; which 
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being once truly taken, twill not at all be difficiift 
to add the proper Shadows and Light pertinent 
thereunto. By the ſame Iaſtrument alfo, the 
Mariner may very etſy and truly draw the Pro- 
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ſpe& of any Shore, and from Time to Time de- 
note the Riſing thereof, as he does nearer: and 
nearer approach it, and the Depreſſion, or Sinking 
of it, as he does recede. | 

- Tax. Inſtrument I mean for this Purpoſe, is 
nothing elſe but a ſmall Picture-Box, much like 
that which 1 long ſince ſhewed the Society for 
Drawing the Picture of a Man, or the like; of 
the Bigneſs of the Original, or of any proportio- 
nable Bigneſs that ſhould be deſired, as well big- 
ger as ſmaller, than the Life; which, I believe, 
was the firſt of that Kind which was ever made, or 
deſcribed by any. And, poſſibly, this may be 
the firſt of this Kind, that has been applied to this 
Uſe ; tho*, upon the firſt Inſtitution of the Royal 
Foundation of Chriſt-Cburch, I propounded it to 
the Governors there, for the Uſe of the Chil- 
dren: But Sir 7 (0 More undertaking to write an 
Inſtitution, and having omitted jt, it has not been 
there brought into Uſe. 2 
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A Way to meaſure Heights and Diſtaucec, 
Ke. at Sea, Feb. 13, 16945. 


TT nar, which I ſhall at preſent explain, is a 

Method of Meaſuring the Bearing and Di- 
ſtance of Objects ſeen at Sea, ſuch as Ships, or 
Shores, Iſlands, Promontories, Caſtles, Towns, 
Mountains; their Heights, as well as Diſtances : 
Alſo the Courſe, Length, Breadth, Cc. of Ri- 
vers, and the like: As alſo, for knowing the Di- 
ſtance from any Light, or Light-Houſe, ſeen in 
the Night. Now, tho' experienced. Navigators 
do, by long Practice and Uſe, give pretty near 
Kueſſes at them; yet the Way 1 ſhall propound, 
I conceive, will come much nearer, ang be much 
Py OE 1 „ 
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more certain, and may eaſily enough be put in 
practice; which if the Gentleman, that deſcrib'd 
the Coaſts of England; had known, or pur in Pra- 
Rice, I conceive, he would have prevented many 
Miſtakes he has therein committed. However, 
tho* it be now too late for that Purpoſe, yet it 
may be of good Uſe for ſuch as may attempt the 
Amendment of thoſe, or any other Coaſt-Maps, 
or Charts, for the future. And I have the rather 
mentioned it at this Time, for that ſomewhat of 
that Kind is ſhortly deſign'd to be undertaken. 
And it would be, as I conceive, very much the 
Intereſt of all Mariners, Merchants, nay States 
that are concerned in Maritime Affairs, to be at a 
conſtant Charge to have ſuch a Deſign proſecuted, 
till it be compleated for the whole World, at leaſt 
for all Coaſts that are traded to, or much frequent- 
ed, or which are often paſſed near, or touch'd at, 
in farther Voyages; that Seamen, in Caſe of Di- 
ſtreſs, might know where to find convenient Har- 
bouring, and alſo Accommodations of freſh Wa- 
ter, Wood, Victuals, Sc. 1 know the Work is 

eat; yet it is neceſſary, and ought to be done, 
ome Time or other, and therefore the ſooner the 
better. Somewhat of this Kind, I know, is acci- 
dentally done almoſt by every Navigator, and re- 
corded in their Journals ; but moſt of thoſe being 
kept by themſelves, they are of little publick Be- 
nefit, and ſerve only for their own future Infor- 
mation. But thoſe who have made it their Buſi- 
neſs to collect and digeſt ſuch Journals, and to 
print the Reſults thence deduced, which the Hol- 
landers and Engliſh have proſecuted more than any 
Nation beſides, have very much deſerved the Ac- 
knowledgments of all the reſt of the World; as 
all ſuch for the future will do, who ſhall promote 
and encourage ſuch a Work. St n 
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TAE Way then, which 1 propound, is per- 
form'd by taking the true Bearing of an Object at 
the ſame Inftant from two Stations, which; the far. 
ther they are removed from each other, the more 
fit they are for this Purpoſe. Now, becauſe both 
theſe Stations are to be compriſed within the Ship, 
or Veſſel, made Uſe of, I would have them to be, 
at the Extremities, of the Length of the Veſſel, to 
wit, at the Stern and Head, or in the Round up- 
on the Head of the Boltſprit, which will add ſome- 
what to the Diſtance of the two Stations; for, up- 
on the Meaſure of that depends the Meaſure of 
all the other Lengths or Diſtances. Now, in each 
of theſe Places which are pitched upon for the Sta- 
tions, I would have a fix'd- Frame, or Pedeſtal, 
for the holding of the Inſtrument to be afed on 
it, and the Inſtrument fo fed to it, as to remain 
firm and ſteady in any Poſture deſired, and yet, 
with the greateſt Eaſe imaginable, ſo to be moved, 
as to reſpect directly the Object requir'd, and, 
when the Obſervation is made, to be as eafily re- 
moved, and as eaſy again to be fixed. The In- 
ſtruments I would have to be Sextarits of about 
two Foot Radius, moſt exactly graduated; on each 
Side from the middle Line, that is, to 30 Degrees 
on each Side, and to be fitted with Perſpective 
Sights, whoſe Rere, or Sight-Point, ſhall always 
be in the Center of the Inſtrument, and that Cen- 
ter always in the Line and Ferminus of the Di- 
ſtance of the two Stations, which ſhall be invaria- 
ble, however the Inſtruments are moved * 
the Objects; to which Purpoſe each of the 
ments ſhall have a double Motion; ont of which 
hall be exactly upon the Line of Diſtance of the 
As whereby the Plane of the whole In- 
nent is moved ; and the other of the Sight, 
upon the Plane of the Inſtrument it ſelf, ſo as to 
reſpect the Object, and give the Angle that the 
1 Line 
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Line of the Sight makes with the former Axis of 
Motion, or with the middle Line of the Inſtru- 
ment; which middle Line oughę to be exactly per- 
pendicular to the Axis of the Motion of the Plane 
of the Inſtrument, which is the Line of Diſtance. 
Next, there ſhould be two expert Obſervers pla- 
ced to make Uſe of theſe Inſtruments, and teach 
of — at = _ Inſtant, ſhould direct his pro- 
Sight to the ſame Point of the Object; whie 
5 1 may be done the more exactly, I thi 
it convenient, eſpecially in large Ships, to have a 
Line, Packthread, or Wire, to paſs between the 


two Obfervers, by which they may, at the In- 


ſtant they deſire, advertiſe the correſponding Ob- 
ſerver, of what will be neteſfaryz according to the 
Signs or Directions they have before mutually as 
greed upon. By this Method, if well executed, 
I do not doubt, but that Heights, Diſtances, and 
Poſitions of Objects, feen on the Sea, may be eſti- 
mated ten times more exact than any that are now 
made by Judgment, (as they fay) or rather by 
Gueſs. And, if any one will endeawour to put it 
in Practice, 1 ſhall be very ready to explain any 
Part thereof more fully, and particularly, for his 


Dr. Tuo. SMiTH's Letter to Dr. Halle, 
Jun. 12. 1695. concerning uur. Greave's 
tor in ERV Pt. 


Excerpta out of Mr. Greave sN ote- Book. 


T* his Aſtronomical Obſervations, he begins the 
Day with the Riſing of the Sun, as  Teeming 
moſt natural. 


Obliquitas Zodiaci, A. c. 1639, 23* 300 15", 


" vi T x E Colours of the Planets not different at all 
from what the Antients make them, and from 
what we ſee in * | 


A. D. 1638. Menſe ATE 
Declinatio acus magnetice a meridiano Alexan- 
driæ occidentem verſus, e multis obſervationibus, 
iiſque I 5 45˙ 


J ene Axorus. 


TRE Altitude of the Pole at e 37" 
10 N. but 1 find, in other Places of the Book, 
315 5 and 3130 Which of theſe three Obſerva- 
vations he determined to be the moſt accurate and 
certain, I could not find. ] 

Poſidonius,” as Cleomedes writes, obſerv'd the 
Altitude of Canopus, at Alexandria, to be 50 
he obſerved it there to be but ſix Degrees, and o 
moſt half. Canopus, ſays Ptolemy, has Long. 1957 
100. Lat. Auſtr. 55*. Snellius finds the Altitude 
of the Æquinoctial at Alexandria to be 587 58075 
and ſo the Pole conſequently 31 2', The Sun's 
Meridian Altitude taken by him, 


11 March 
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11 March 163. S. V. at Galata, oy ON nr 

nople, 490 185. 

II Sept. 1638 at Rhodes, 53* $1. FP 
19 Decemb. 163 8. at Alexandria, 35% 22% «+ 
The Diamerer of the Sun, taken January 25. 

S. V. 1638. 2h f p. m. and ſoikgain 4" p. n. bv 

As roooo to 103, | 
So 100000 to 1030, the Tangent of 3 by 27 
the Diameter of the Sun. 

Fan. 29. S. V. 1638. about 5b P. m. he found 
the ſame Diameter. 

Ar the Riſing and Setting of the un in Feypr, 
eſpecially about Alexandria, there is great Store 
of Vapours. At a good Diſtance from the Hori- 
zon, the Body of the Sun grows ruddy, and ap- 
pears bigger than it uſually ſeems in England. 
Few Nights, and thoſe without Wind, that he 
could ſee the Stars near the Horizon: The Rea- 
ſon was, - becauſe when the Winds blow, they raiſe 
Sands, which make, oftentimes, the Sky to look, 
as when it is hazy Weather in EAugland. 

H x could obſerve no Spots in the Sun, for 4 
veral Weeks together, in the latter End of Fanu- 
ary, February, and March. On the 5th of April, 
S. V. 1639. three little Spots in the Sun, whereo 
two cloſe together. 

.'Az;phis Day but four Channels, or Oſtia, of Nile; 
two natural, Damjata and Roſetto, which make the 
Delta; and part ſome twenty Miles below Cairo; 
Two Artificial, 1. The one om the South Side of An 
kexaydria, and has its Beginning ſome 30 Miles a- 
bove Roſetto: By this all Merchandiſe was ancient- 
ly brought to Alexandria, which now comes from, 
Roſetto by Giermas, with great Uncertainty, by 
reaſon the Bocca of Nilus is very dangerous, both 
becauſe of the N. W. and N. N. W. Winds, which 
bar i in all thoſe Ans as alſo for the Sands and 

5 . Shallows ; 


f 
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Shallows; tho', at the averflqwing of Nulus, good 
Ships may paſs. 

2. TRE other at Boulas, where it falls into a 
Anus of the Sea; i. e. iu the Mid-way between 
Roſetto and Demiata, and like to that at Madiga, 


which is in the Mid-way between Alexandria and 
Roſetto Between theſe two Places, about 40 
Miles Englifh, Roſetio lies from Aievond 833 Eaſt 
and by South. . 

Tux Courfe of Nilus, Slaving far the ſeveral 
Turnings 8. S. E. wherefore Memphis and Alexayy- 
Aria cannbt be in the fame Meridian, nor Rhodus; 
aner nee, 45 8. 8. E. to eee | 


1. 10808 
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Dr: H 0 0: ae 3 40 3 * the 
DViviſinos of the; Barometer, in 4 Cay 
8 the Royal Society, Deo; 17. reh, K. 5 not 


Fu 2 7 BH 7 oy with * 


er, and find it was à Part of a 


Ts 4 75 [courſe oh the Subject, which ny lame 
Ul my carl mh 0 I a 1 

3 . Daz 4 

Jol ON 


** 15 by" =, mots Wikel, 
whereby I cquld make ex point t 
Diviſions of. a "ig Gr ine, not bly” of ofte 


Reyolution of 4 he je ke 50 8 
lutions in a pita 1 at M one Round of 


the Spiral were fix Foot Compaſs, and fo eaſſiy ſuſ- 
cept ble of 100 Diviſions, I couſd eaſily make it 
move {x of eight Revolutions, each of which ſhould 
be equally ca Able of the like Number of plain und 
very Woilidle Pivikons, which thaketh the Piffe- 


rence. of two Inches in the common, to become 4 
or 50 Fodt in this, and conſequently capable an 
eight 


augment Diviſions of the Barometer. 303 
eight or ten 'Thouſand Diviſions, as ſenſible and 
plain to be ſeen, as the half Decimals of an Inch; 
and the Contrivance is fuch, that there is no Man- 
ner of Stiffneſs or Rubbing in the Contrivance, 
but each of theſe Diviſions will be as exactly point- 
ed to by the Index, as the Index, in the common 
ſingle Barometer, can be pointed to by the Sur- 
face of the Mercury ; which, ſince it is uſually com- 
priſed within 40 Decimals, or Parts of an Inch, or 
tuo Inches, and this Way it may be made 40 or 
50 Foot; it follows, that conſequentiy the Alte- 
rations will be 200, or 250 Times more viſible and 
diſcoverable, than by the common Barometer. 
AN having brought it to this Paſs, that 1 
could, by theſe Methods, be able to make the 
ſmalleſt Alterstions, (that have yet been imagin- 
ed) to be ſenſible and meaſurable, I deſiſted from 
Ty, this Subject, by further Contrivances 
upon theſe Principles. However, I may, in Time, 
ſhew ſome other Inſtruments for Diſcovery of 


the ew that may, come to be of as good 
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nomena obſervable in the. Shell-Fiſh. call. 
ed the Nautilus. Read to the Nen So- 
ciety Dec. 25 1696. oh 


7 R the " gb. baer audi 17 this Matter, 1 
ſhall give a brief Account of this Animal from 
Ariſtotle, Pliny, Oppian, lian, Bellonius, and 
heir Tranſcribers, Geſner, Aldrovand, and Jon- 
ſon, vis. That' the Nautilus is an Inbabitant of 
the Deep : That it hath three Motions, viz. a Power 
to raiſe it ſelf up from the Bottom to the Surface of 
the Sea; that it can ſail thereon'; and again fink 
itſelf to the Bottom: That. its Shell is maile very 
commodionſly for theſe three Motions, with divers 
— That it can erect itsShell edge-ways for Sail- 
: That it hath two ¶ ſome ſay three ) Arms, of 

Claws, with a thin and ligbt, bu ſtrong Mem- 
brane between then, like that of Palmiped Birds : 
That this it hoiſts up and ſpreads like a Sail, and 
is driven thereby on the Surface of the S&S: Be- 
ſides which, that it bath alſo other Parts on each 
Side of it, that it lets down to ſteer and guide its 
Courſe, as with a Rudder, ſo long as no Danger is 
nigh : But, if it perceiu t auy Danger from the 
more powerful Animals, a Storms," that then it 
fills its Shel with Water, A Hallen ' ſinks itſelf 
to the Bottom. Fn 

BUT fot the Reader's e, if be hath 4 
Mind to oe Oppian the Posts elegant Deſcription 
of this Inhabitant of the. Waters, as ttanſlated by 
Lippius, he may find it thus in Aldrovand. de Te- 
ſtaceis, J. 3. c. 5. 


— — — 


Quem dicunt nomine vero 
Nanilen, inſignem ponto ſua gloria fecit, 
Per 
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Per freta dum cautus ſub Navis imagine ludit. 

In ſabulo domus eſt, ſumma defertur in unda 
Pronus, neu pontum capiat, plenuſque gravatus, 
Cum nando vehitur, per fluctus Amphitrites, 
Extemplo verſus tumidam per marmoris undam 
Labitur, ut nandi doctus, puppiſque peritus. 
Atque pedes geminos tendit, de more Rudentum, 
Quos inter medios tenuis membrana tumeſcit 
Extenta, atque pedes contingunt æquora ſubter, 
Themoni aſſimiles, navem, piſcemque domumque 
Deducunt. Si forte malum ſupereminet ullum, 
Abſorbet fluctus intus, lymphiſque gravatus, 

A tumidis trahitur cum pondere fluctibus unda. 


Hine (ſaith Aldrovand) homines navigia inve- 
nerunt, & ex eodem Oppiano citat Lilius Gregorius 
Gyraldiis, 

W. DrR HAM. 


The Account which Dr. Hook gives ts thus : 


x E Structure of the Shell of the Nautilus, 
which as it is very curious, and indeed very 
wonderful, ſo it is not leſs inſtructive to one that 
ſhall contemplate on it; and to me, as yet, it ap- 
pears to be the only Inſtance of a Contrivance 
truly wonderful; for that 1 do not know any thing 
like it in the whole Genus of Fiſhes, tho' there 
are ſome Inſtances that tend that Way. It is, in 
ſhort, this, The Creature, it ſeems, to whom this 
Shell is adapted, by Accounts we have of it, is an 
Inhabitant of the Abyſs, or Great Deep; which 
how deep it is none yet knows, nor will know, till 
ſome of my Nuntii ad „„ (which 1 have for- 
merly acquainted you with) be ſent thither, and 
bring back Tidings concerning it; or, till this our 
preſent Nuncius can find a Way to manifeſt, how far 
he has aſcended to come up to the Day, or how 2 
X e 
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he deſcends to go to his Reſting- place at the Bot- 
tom of the Sea. For theſe Progreſſes he is ſaid to 
make, beſides his Voyage, when he ſails on the Top 
of the Ocean. Now being conſtituted by Nature to 
perform theſe, and yet to be without Wings or 
Fins, to help himſelf by Labour to move in any 
of theſe three Ways ; it is wonderful to conſider, 
by what a plain and eaſy Contrivance the All-wiſe 
Creator has endowed him with ſufficient Faculties 
to perform the ſame, with very little or no Fatigue 
at all, but to be carry'd in his Chariot, or rather 
Ship, from Place to Place, as he has Occaſion to 
change his Reſidence. 

T x e Manner of which (if I am not miſtaken in 
my Conjecture) is this : Nature has furniſhed him 
with a curious Shell, dividing it into many di- 
ſt inct Cells or Cavities, by certain Valves, Dia- 
phragms or Partitions, which have no Communi- 
cation with each other, but only by Means of a 
Gut or Ductus, which paſſes through them'all from 
the Bowels or Body of the Creature, placed in 
the Cavity of the Mouth of the Shell to the very 
End of the Spiral Cone, or conical ſhaped Shell, 
which ends in the very Center or Beginning of the 
proportional Spira, and has there a Spiramentam 
or Vent, which I have formerly diſcover'd, by 
examining more curiouſly one of that Kind, by 
opening it, though it has not hitherto been taken 
Notice of by any Author that I have met with. 'The 
Axis, or middle Line of this Cone, or conically- 
ſhap'd Body is ſpiraled round exactly in a Plane, 
and not helicated on a conical Surface, as in almoſt 
all the Shells of other the conchylious Fiſhes, it is 
obſervable. Now this admirable Structure ſeems 
to me not a mere Luſus Nature, or a Form by 
Chance, to expreſs, a Variety, but an Emanation of 
that infinite Wiſdom, that appears in the Shapes 


and Structure of all other created Beings, which 
13 
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is to endow them with ſufficient Abilities to per- 
form thoſe Actions, which are made neceſſary to 
their Well-being. Now, the Relations of Hi- 
ſtories of this Creature inform us, that it has three 
Kinds of Motions through the Water, that is, aſ- 
cending, deſcending, and progreſſive; and ſince 
there is one Poſture of the Shell, that is moſt pro- 
per to perform each of theſe, therefore it is, as I 
conceive, that the Shell is ſo contriv'd, as to be 
put, and kept in that Poſition, whilſt it performs 
that Motion : The Shell then is contriv'd to be 
all a Cavity, and to have no other Part or Bowel 
n WW of the Creature within the firſt Cavity, but only a 
n W ſmall String, Gut, or Ductus, which paſſeth from 
the Body of the Creature, placed in the Mouth of 
the Shell, to the End of the conical Cavity. Now 
i- by this I conceive, that when this Cavity is fill'd 
a W with Water, the whole Bulk becomes heavier than 
m the Water, and ſo muſt fink to the Bottom of 
in the Sea: But when the Cavity is fill'd with Air, 
chen the Whole will be boyant, and lighter than 
ll, the Water, and ſo riſe to the Top, and float on 
ne its Surface: Theſe Powers it would have had, 
11 ſuppoſing the Cavity of the Shell had had no other 
dy but the firſt or greateſt Diaphragm, and the reſt 
DY had been one entire Cavity: But this would not 
en have diſpoſed the Shell to all thoſe Motions, it is 
he Il to perform, into the moſt convenient Poſtures ; for 
chat Poſture, that is fitteſt for its riſing, would not 
ne, be ſo for its ſinking, nor for its ſailing, nor poſ- 
olt WF fibly for its Progreſſion at the Bottom, (if ſuch a 
15 Motion it does perform, as to me it ſeems ratio- 
nal enough to ſuppoſe) for that every one of them 
will need a different Poſture. We find, therefore, 
this Cavity all ſubdivided by internal Diaphragms 
or Partitions, into a great Number of diſtinct Cells, 
(I have found 40 in ſome Shells) and every one 
of theſe penetrated by this Gut or Ductus, pl that 
X 2 by 
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by Means thereof, I conceive, the Animal has a 
Fower to fill or empty each of thoſe Cavities with 
Water, as ſhall ſuffice to poiſe and trim the Poſture 
of his Veſſel, or Shell, fitteſt for that Navigation or 
Voyage he is to make; or if he be to riſe, then 
he can ewpty thoſe Cavities of Water, or fill them 
with Air which lie toward that Side, that part the 
Shell, that beſt penetrate the Water : If he be to 
deſcend, he can fill thoſe with Water, and empty 
the oppoſite ; if to ſail on the Top, he can eva- 
cuate thoſe Cavities that will trim his Shell fit to 
ſail with the Mouth of it upwards, that he may 
there expand his Sails and uſe his Rudders ; and 
if to move at the Bottom, he can fill thoſe, and 
empty the oppoſite, ſo as that the Mouth may be 


_ downwards, to reſpect the Ground or Bottom over 


which he paſles, ſo todiſcover his proper Nutriment 
or other Convenience, and to deſcend to it when 
he finds it. Now it may be imagined, and obje- 
cted, that theſe Operations may be too notional 
and fanciful, and ſo ſeem to have more of Deſign 
and Counſel, than the Creature ſeems to be capa- 
ble of : To which I anſwer, that it is no more, nor, 
may be, ſo much, as moſt other Creatures are en- 
dow d with, and conſtantly perform: For whoever 
conſiders what Deſign and Contrivance there is 
for the Performance of all muſcular Motion, where 
this or that Muſcle is to be ſtrained, and that 
or the other Muſcle is to be relaxed, and pre- 
ſently the quite contrary Effects are to be effected, 
and all theſe to proceed from the Will, or Intention 
of the Creature that moves himſelf thereby, which 


Way it pleaſeth, will not think it ſo ſtrange to 


conceive, that this Creature may have implanted 
in it a Faculty, to make uſe of the Organs for Mo- 
tions, as well as any other: There needs no Inſti- 
tution of a Bird to make uſe of his Wings to fly, 
or of his Tail, to poiſe or guide him in his Flight; 

no, 
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no, Nature, or the infinitely wiſe God of Nature 
hath taken Care to give him an Inſtin& or Im- 
pulſe, which enables him to do thoſe 'Things, that 
are neceſſary to be done, for the producing the de- 
ſired Effect. Now, though the ſhaping, and trim- 
ing, and ſteering of an artificial Ship, doth require 
the Underſtanding of the Men that are to act in 
that Ship, to know, and accordingly to diſpoſe 
of all Things, for the effecting what is neceſſary 
or deſired ; yet *tis not thence to be argued, that 
the Operations of animal Motions muſt be per- 
form'd by the Operations of Reaſoning. No Man 
can tell how, or by what Means, he moves his Fin- 


fer; or any one Muſcle of his Body; no, Nature 


ath ſet all Things in Order, and endow'd us with 
a Power to perform what is neceſſary, though we 
know. not how, nor by what Means; nor is the 
Notion, I have hinted, ſo extravagant, or ſo much 
beyond the other Contrivances, for the effecting of 
various Motions in other Animals, as ſome may 
imagine, ſince, when I come to treat of that Sub- 
ject, I ſhall ſhew, and prove ſeveral Contrivances, 
that are actually made Uſe of, that are abundantly 
more wonderful. 


[On Dec. 16. following, Dr. Hook reſum'd bis 
Conſiderations of the Nautilus, aud having 
taken Notice of ſeveral Tranſmutations, as 
particularly of Water into the ſolid Parts of 
Vegetables, as alſo into Earth or Ice ; he then 
proceeds, and ſaith, | 

W. Dexnan. 


Bur this Metamorphoſis, or Tranſmutation of 
Elements, I take Notice of here, only by the by, 
as it may be of ſome Uſe for the Explication of 
another Metamorphoſis of a contrary Nature, and 
that is, of Water into Air, which is by Rarefaction, 

| | =_ | for 
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for ſuch an Operation Nature ſeems to have; 
and ſomewhat of this Kind is producible by Art, 
as has been prov'd to this Society by many Ex- 
periments, heretofore made, for the Production of 
artificial Air ; which, though under that Notion it 
ſeem'd not to be regarded, yet, as ſuch another, 
publiſhed a good While after all thoſe Experi- 
ments, as his own, not owning at all he had been 
inform'd of them, by ſome of the Members of this 
Society : But to paſs by that at preſent (becauſe 
there are Abundance of Inſtances of the like Na- 
ture that have been given, which I may on ſome 
other Occaſions manifeſt) I had a further Proſpect 
in the Succeſs of thoſe Trials than what was, for 
the like Reaſons, then ſpoken of ; one of which 
was, for the Solution of ſuch a Phænomenon as this, 
of the floating and ſinking of the Nautilus, which 
I diſcourſed of the laſt Meeting but one. It ſeem'd, 
indeed, very ſtrange, how that Creature could ſo, 
at his Will fill, and empty, the Cavities of his Shell, 
with Water ; it was eaſy to conceive, how he could 
fill his Shell with Water, and ſo fink himſelf to the 
Bottom ; but then how (when there, at ſuch a Di- 
ſtance, from the Air) he could evacuate the Water, 
and fill the Cavities with Air, that was difficult to 
comprehend, eſpecially being under ſo great a Preſ- 
ſure of Water: But if Nature had furniſh'd him with 
a Faculty of producing an artificial Air, then the 
Riddle would quickly be unfolded. I found, there- 
fore, that by Art it was feaſable to produce ſuch 
an artificial Air, and that it was endued with a 
very great Power of Expanſion, ſo that it would 
not only make itſelf Room to expand, notwith- 
ſtanding the incumbent Preſſure of the Air on all 
Sides; but, if ſealed up in ſtrong Glaſſes, it would 
break out the Sides there of, which might have as 
much Power of Expanſion as might counterpoiſe, 

nays 


concerning the Nautilus. 311 


nay, out- power both the Preſſure of the Air, and 
alſo the Water too, though 100 Times greater 
than that of the Air. It will be, I confeſs, a dif- 
ficult Matter for me to prove, that the Nautili 
have ſuch a Power, for that I could never yet get 
a Sight of that Fiſh that inhabits thoſe Shells, nor 
do I find that any of the Authors, that pretend to 
deſcribe it, have, nor has any of them given a De- 
ſcription of it that can give one any true Idea of 
it: Yet, methinks, it might be procured from 
ſome ingenious Perſon, that has an Opportunity of 
viſiting the Barbadoes, and ſome of the other 
Leeward Iſlands, where there are found great Plen- 
ty of a ſmaller Sort of them, which though of a 
differing Shape, in the Coil of the conical Body, 
yet they agree with all the other Kinds of them in 
having the Diaphragms, and a Ductus, or Veſſel 
paſſing through them all, from the Baſis to the 
Apex of the coiled Cone, and the Axis of that 
Cone is alſo coiled in a Plane, as are all the other 
Kinds of the Nautili; of which I have one here 
to ſhew, given me by one who had a whole Box full 
of them, which he had there collected, and brought 


with him to England. 


Some farther Ob/ervations relating to the 
Nautilus, and other Shell-Fiſh. Read Dec. 


23, 1696, 
W. DER HAM. 


IE plain d, the laſt Day, the Fabrick and Stru- 

cture of a Creature, which, as Authors inform us, 
is an Inhabitant of the Abyſs or Great Deep, which 
does often perform a Voyage from thence to this ſu- 
perior Region of the Air; and, aſter the Diſpatch 
of his Buſineſs here, returns again to his own Ha- 


bitation. I explain'd alſo, by what Method he per- 
X 4 form'd 
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form'd theſe Voyages, as I conceiv'd, from the 
Conſideration of the Structure of the Shell, and 
the Effects perform'd by it. I cannot be poſitive 
in it, as not having ever had an Opportunity to 
ſee the Creature itſelf: But by conſidering of the 
Contrivance of other Fiſhes, to help them to float 
in the Water, or at leaſt to buoy them up, or 
counterpoiſe them with the Water, by the Help 
of the Swim, as tis call'd, or Bladders blown up 
by Air, or Vapours, I think there is great Proba- 
bility in the Conjecture. | 

Fox the Nautilus is not the only Inhabitant of 
the Deep, or of the Bottom of the Sea ; no, que- 
ſtionleſs, there are a Multitude of other Sorts of 
Animals that are there bred, and do there reſide; 
for we do not only find Oiſters, Scalops, Cockles, 
Periwinkles, and moſt other Kinds of Shell-Fiſh, 
but molt Sorts of cruſtaceous Animals, as various 
Sorts of Lobſters, various Sorts of Crabs, and vari- 
ous Sorts of Prawns or Shrimps, and ſuch like ; nay, 
we find there alſo ſeveral Sorts of Fiſhes,not furniſh'd 
either with Shells, or Cruſts, which the Fiſher-men 
always find and catch, near the Bottom of the Wa- 
ter, where they fiſh for them: And I myſelf have 
proved, that the beſt Place, to lay the Bait to catch 
Whitings, Grundells, Place, Flounders, Beards, 
is, at within a Fathom of the Ground, where the 
Depth of the Sea was about 25 Fathoms, or 150 
Foot ; and, from as great a Depth, I have known 
Lobſters and Crabs to have been taken by the ſame 
Fiſh-hooks, which were baited for the catching 
thoſe other Sort of Fiſhes : And, indeed, moſt Part 
of the Lobſters, Crabs, and Prawrs, are taken, in 
Fiſh-Pots, or Fiſh-Cages, laid at the Bottom of 
the Sea, when there has been found a Place fre- 
quented by them ; As alſo Scates, 'Thornbacks, 
Monk-Fiſh, Dog-Fiſh, and the like, which are 
catched by baited Fiſh-hooks, laid at the 1 
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of the Sea, they being all ty'd by ſtrong ſhort 


Lines, ty'd to a Rope, there extended between two 
Stones, which there keep it extended. So that 
moſt Fiſh, of all Kinds, do, for the molt Part, there 
reſide, and thence it is probable to conjecture, 
that there they find the greateſt Part of their 
Food and Nouriſhment, and that there do likewiſe 
grow abundance of diſtin& Sorts of Vegetables, 
which may be uſeful for that End ; for we find, 
in Seas that are not very deep, that divers Sorts of 
Algas, Sea-phans, Sponges, Cotulli, and the like, 
are there produc'd ; and why then may there not 
be Multitudes of others? Nature, we find, does 
accommodate every thing it produces with all 
Conveniencies, neceſſary for its Support and Well- 
being, and fit every Thing neceſſary for the Car- 
rying on and Perfection of its Deſigns ; ſo that I 
ſee no Reaſon to doubt, that theſe Sub-marine 
Regions are as well ſtock'd with Variety of Ani- 
mals and Vegetables, as the Surface of the Earth, 
which is only Sub-aerial, only we are leſs know- 
ing of them, becauſe they are out of our Element, 
and we want Nuntii or Meſſengers, to ſend thither 
to bring us back Information, and alſo the Pro- 
ductions and Commodities that this Terra incognita, 
or unknown World, does afford. I have heretofore 
produced ſome ſuch Nuntii, for this or that par- 
ticular Deſign, but when there may be an Oppor- 
tunity of ſending them, I ſhall be able to produce 
divers others, for other Purpoſes, if God ſpare my 
Life ſo long as to ſee the Seas again free from Ro- 
vers, and that the Study of Arts does ſucceed the 
Study of Arms. It is now above thirty Years 
ſince I try'd many Experiments, for this very End, 
to know under how great a Preſſure a terreſtrial or 
aerial Animal could live, and conſequently a Man ; 
and I ſhew'd a Way alſo how to ſupply him wich 
freſh Air from above, to whatever Depth he ſhould 
þ | | "8 
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be able to deſcend, without prejudicing his Health 
or Life: I ſhew'd alſo how to accommodate him 
for ſeeing with Spectacles, and acting freely in 
the Water as he could do in the Air, by Means 
of other Accoutrements, whenever he was able to 
endure the Preſſure. And I have many other Ex- 
periments, which would be not only inſtructive, 
but uſeful for theſe and other Deſigns, but I want 
an Apparatus and Aſſiſtance to perform them. 
And, probably, moſt People will treat me as Co- 
lumbus was, when he pretended the Diſcovery of 
a New World to the Weſtward : But I have been 
accuſtomed to ſuch Kind of 'Treatments, and ſo 
the better fitted to bear them. However, I think, 
that ſuch Objections as moſt will be apt to make, 
that Animals and Vegetables cannot be rationally 
ſuppoſed to live and grow under ſo great a Preſ- 
ſure, ſo great a Cold, and at ſo great a Diſtance 
from the Air, as many Parts at the Bottom of 
very deep Seas are liable and ſubject to ; I fay, I 
think that theſe Objections may be eaſily anſwer'd, 
by ſhewing, that they all proceed from wrong No- 
tions that Men have entertain'd, from the {mall 
Experience they have had of the Effects, and 
Powers, and Methods of Nature, and a few Trials 
will eaſily convince them of the Erroneouſneſs of 
them. We have had Inſtances enough of the Fal- 
laciouſneſs of ſuch immature and haſty Conclu- 
ſions. The Torrid and Frigid Zones were once 
concluded uninhabitable; and to aſſert Antipodes 
was thought atheiſtical, heretical, and damnable ; 
but Time has diſcover'd the Falſity and Narrow- 
neſs of thoſe haſt y Concluſions, 
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Dr. Hook's Diſcourſes to the Royal Socie- 
ty, in the Beginning of 1697, concerning 
Amber. 


The Sum of Dr. Hoo«'s Opinion, in theſe Diſ- 
courſes,” Mr. WALLER gives in this following 
Preface, viz. 


N AVING met with a Treatiſe concerning Am- 
ber, publiſh'd by —— (of which he 
gave an Account) he proceeds from ſeveral Obſer- 
vations therein mentioned, and ſome of his own, 
to give his own Sentiments, viz. That Amber be- 
ing found almoſt all over Pruſſia, as well in the 
Inland Parts, as in the Sea, on the Shore, in the 
Caverns, Clifts, and under the Hills, by digging, 
and this in a Sort of Minera arenaria ; which, b 

the Subſtances found in it, ſuch as Shells petrify'd, 
and the like, Dr. Hook judges to be a certain Lay- 
er, or Bed of Sea-Sand, the Remains of the Bot- 
tom of ſome Sea that formerly covered the whole 
Country, which, in Proceſs of Time, has been raiſed 
above the Level of the preſent Sea; but, at a cer- 
tain Depth, all that ſandy Bottom yet remains, con- 
taining ſuch Subſtances as were there depoſited, 
whilſt it was in that State ; at leaſt, ſuch of them as 
have not been rotted and conſumed by Time, ſuch 
as petrified Shells, Wood, Bones, withVitriol, Alum, 
Niter, and Sea-Salt, together with Lumps of Am- 
ber, are frequently now found in digging into this 
Sand, for Wells, or the like. Here he has Re- 
courſe to his Hypotheſis, formerly diſcourſed of, 
for the Solution of theſe Appearances, viz. That 
not only the Vales, and lower Parts of the Land, 
have been ſome 'Time the Bottom of the Sea, but 
even the Tops of Hills and Mountains; as the ſe- 
| LOSE veral 
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veral Subſtances now found thereon make evident. 
Amber then being thus found, either at the Bot- 
tom of the Sea adjoining, or in theſe Layers of 
Sand, the Queſtion is, How it came there? and 
from whence? To anſwer this Inquiry, tho' the 
Author of the Treatiſe is of another Opinion, yet, 
from ſeveral Obſervations therein mentioned, Dr. 
Hook judges it to have been the Gum of a certain 
Tree petrified, and altered to the preſent State and 
Appearance it has. Thus far Mr. Water ; next 
follows, | | 


Dr. HooKk's Diſcour ſe of Feb. 24, 1696-7. 


I Have lately ventured to afſert my Opinion, 
That Amber is a Kind of petrified Reſin, or 
the Exudation of ſome reſinous Tree, concreted 
into a Subſtance ſo much ſeemingly different from 
it, that moſt of the Authors that have treated of 
it, or deſcribed it, have been quite of a different 
Opinion. Nay, even the laſt, and, I think, much 
the beſt, that is, Philippus Facobus Hartman, who 
has publiſh'd a Tract, Intituled, Succini Pruſſici 
Hiſtoria Phyſica & Civilis. For, after he has diſ- 
proved, as he conceives, all the Opinions of thoſe 
who have writ of Amber, and, amongſt the reſt, thoſe 
of ſuch as have inclin'd to think it originally ſome 
vegetable Subſtance, &c. he thus concludes, p. 16. 
of his 24 Book, Subterraneum utique ſuccinum apud 
omnes in confeſſo eſſe, iaque ex hiſtoria ſatis proba- 
ri; cum vero, id nec duci nec fundi poſſit, metallis 
non accenſendum eſſe, neque ex reliquis faſſilium 
generibus terris, ſulphuri aut bitumini anumeran- 
dum, quod ſoliditas ſuccino major quam que ejuſ- 
modi foſſilibus ineſt: Lapidem igitur reliquum eſſe, 
ut dicamus, & quidem non ex ſaxorum aut marm- 
rum, ſed nec ex lapidum peculiariter ita dictorum 
genere, ſed gemmam, per quam apte reſponderi poſ- 
fit ad quaſtionem, quid fit cum naturam ejus rette 
exprimat. 
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exprimat. Now, how much the wiſer we are, as 
to the Knowledge of its Nature and original Sub- 
ſtance, I leave to others to judge; to me, I con- 
feſs, it ſeems more obſcure, than if he had ſaid 
that Amber is Amber ; for, what he underſtands by 
Gemma, to me ſeems more obſcure. He has, in- 
deed, many pertinent Relations, and Obſervations, 
which have much aſſiſted me in my Inquiry; but 
the Uſes and Inferences, he draws from them, are 
quite contrary to thoſe which I have remarked 
them for. Tis not my Deſign to contradict his 
Opinion, or to make Objections to his Doctrines : 
I think it fairer to propound my own, and leave 


the Choice to the Judgment of ſuch, as ſhall con- 


ſider impartially the one and the other Deduction 
from the Phænomena, which I take to be what 
concerns his own Obſervations truly delivered by 
him. He relates then, (in his Preface) that he 
has three or four times viſited the Sudavean Coaſt, 
which is the principal Place of Pruſſia, where the 
Amber is found in the greateſt Plenty : And that 
he there did not only inform himſelf by what 
he ſaw, but by Diſcourſing and Examining the 
Searcher, or Fiſhers, for it, and the Overſeers and 
Governors that took Care of the whole Affair, for 
the Prince's Intereſt, that he collected, and car- 
ried away with him, not only Pieces of Amber, 
but ſeveral Sands, Clays, and other Materials 
found with them, that he might be inform'd. by 

udgment of others to whom he ſhew'd them, &c. 

his Coaſt faces the Weſt, and lies about 20 
Leagues N. E. by E. of the Town of Dantzick. 
He adds, that it has been found alſo in many In- 
land Parts of Pruſſia, as well as upon other Shores 
of the Baltick Sea; but thinks it to have been car- 
ried by the Sea to ſuch Places from this Shore. 
He mentions a Piece found at Gzlyenbrrg, 20 


German Miles from the Sea, which was found in 
2 making 
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making a Well, which proved to yield ſalt, not 
freſh Water. Alſo at Bortenſtein, a Fountain 
breaking out brought with it much Amber. And 
he mentions another two Miles from Barten//ein, 
which in 1666. broke out in the ſame Manner, 
and vomited, with the Amber, a great Quantity of 
Sea-Sand, which much damaged the Fields; and 
it hollowed the Mountain ſo much, that the Top 
ſunk in, and left a ſoundleſs Abyſs, or Vorago. 
The Amber thrown off was of divers Colours, and 
Bigneſſes; and there were various Pieces of Wood 
as mix'd with the Sand: This Efflux, at laſt, 
ceaſed ; and it has now left a Lake, and prodigous 
Caverns. He fays further, that digging a Well at 
Aſechenburg, they found Amber in a Bed of Sand, 
like Wood ; but he thinks the Wood to be Clay, 
ſhaped like Wood. He mentions alſo many Inland 
Lakes where it is ſometimes found, far diſtant 
from the Sea. He mentions it found in making 
other Wells; one in the Year 1641, another in 
1663, at whoſe Bottom Amber was found in Beds 
of Sea-Sand. In other Places Trees were found 
alſo in the ſame Sand. He relates many other 
Places of Pruſſia, where, after the ſame Manner, it 
has been found; and he could have inſtanced alſo 
in abundance more. 'This I find upon the Whole, 
that it is almoſt all over Pruſſia; that it is gene- 
rally found in a Bed of Sand; and, that other 
Subſtances, as Wood, Iron, Ec. are often found 
in that Sand alſo. 'T hefe Subſtances, Sand, Am- 
ber, Wood, Trees, Ec. he believes (p. 36.) to 
be the Product of the Sea; but to be convey'd 
thither by ſubterraneous Paſſages: And this eſpe- 
cially, for that Planks, Iron, and other Parts of 
Veſlels, are found in the ſame Sand of the Inland 
Lakes, and Wells, where he thinks it impoſſible 
that there ſhould ever have been any Ships or Veſ- 


ſels. He mentions it to be found in Pomerania, 
but 
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but in ſmall Quantities, and that only to have 
come from Pruſſia : Deſcribing further the Places 
of the Coaſts, where *tis found in moſt Plenty, he 
fays, the Rocks and Shore have many petrifacted 
Stones, and that the Clifts, or Banks, are full of 
Vitriol, or Marquiſite Stones; and Plenty of Vi- 
triol, Niter, and other petrifying Salts, are found 
mixed with the ſame Sand, in which the Pieces of 
Amber are found. (p. 51.) Quantities alſo of 
Thunderbolt Stones, and Pruſſau Diamonds, or 
Chryſtals, are alſo found with it. He proceeds in 
his 3d Chapter to deſcribe the proper Vein, or 
Mine, of Amber; and this, he ſays, no one has 
truly deſcribed beſides himſelf. He ſays, there are 
three Kinds of it ; namely, a clayiſh, a woodiſh, 
and a ſandy Mineral; in one of which it is always 
found: The clayiſh is a Sort of blue Clay; the 
woodiſh conſiſts of foſſil Wood, not vegetable, (as 
he thinks) but form'd out of the clayiſh one; ſome, 
he ſays, reject the clayiſh and ſandy Minerals, and 
think them to be the only true Minera of Amber : 
But he, by many Arguments, endeavours to con- 
fute their Opinion ; eſpecially, that of thoſe who 
reject the ſandy, becauſe they could not conceive, 
how the Sea-Sand ſhould be carried ſo far from 
the Sea ; which, he conceives, might be done by 
the univerſal Deluge, or by the Breaking out of 
Fountains, like that which happened 1666. before- 
mentioned ; or, which he ſticks to, that it has 
been convey'd from the Sea by ſubterraneous Ca- 
verns, which he thinks are now, and have been in 
Time, all fill'd up by it, and ſo comes to be found 
all over Pruſſia. 

Bur the other Authors think the woody Mz- 
era, to be the only and the true Minera of Am- 
ber ; yet Migandus thinks, that the Places, where 
it is found, have been formerly covered and over- 


flowed by the Sea (p. 45.) He grants, that the 
Friſch 
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Friſch Nerwing has been ſo overflown, and is now 
firm Land; but is not ſatisfied concerning other 
Places, (p. 46.) The woody Vein at Kraxtepellen 
has much Vitriol mix'd with the Amber ; and there 
is much Niter alſo with the Vitriol, (p. 49.) and 
that almoſt every where, where Amber is found, 
there is found much Niter, as the Miners do aſſert. 
He adds, 'That the Sea does petrify Subſtances 
into black Stones, as he himſelf obſerved at the 
Places where Amber is found in moſt Plenty, 
(7. 51) The Diamonds are found in ſuch petri- 
fied Stones, when broken, like thoſe J have for- 
merly deſcribed in the hollow Flints, (p. 52.) A 
woody Vein at Groſs Havenig he ſurvey'd, and 
found the Hill to be all ſandy, but the middle Part 
was Wood, like rotten Trees, very black; they 
ſeem'd a Kind of Fir-Trees, others thought them 
Oaks; but he ſeems to flight what Trees they may 
be like ; for he will have them to be only Clay, or 
Earth, ſo ſhaped, (p. 6.) But that at Kraxtepellen, 
he grants, was yet more plainly like Wood, ha- 
ving nothing of Earthineſs mix'd with it. That 
which when moiſt was very black, when dried 
diſcovered more plainly its Parts, and became of a 
reddiſh Colour, (p. 61.) In the Cavities of theſe 
Trees he found them fill'd with Amber, and in- 
cloſed in the Wood; yet he thinks the Wood ne- 
ver was from Trees; cho yet he grants, that ſe- 
veral of his Friends and Patrons aſſert them to be 
true Wood. He adds, (p. 65.) that they found 
them burn clear without Mineral-ſtinking ; but, 
he ſays, what he had found, ſtunk of Niter mix'd 
with Vitriol and Sulphur : But this Stink the Alga 
burnt alſo yields, and ſtinks ſomewhat like Garlick. 
He has much more about the Minera of Amber, 
&c. which I ſhall not trouble you with the Epito- 
me of, at preſent. I ſhall only acquaint you with 
what I collected by my Obſervation of the ys 
an 
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and that is, that all thoſe Parts, where the Amber 
is found, as in Beds, has been ſometimes under 
the Sea, and ſo has been raiſed from under it, as 
I have heretofore made it probable that England 
has been ; that it has been often tumbled with 
Earthquakes, as England, has been where the Foſ- 
fil Trees are found; thatzhe Trees have formerly 
grown where the Banks are now found ; that the 
Gums of theſe, and ſuch like 'Trees, having drop- 
ped from them, have been, by Rains, waſh'd down 
into the River, and, by their Streams, carried in- 
to the Sea ; that greater Quantities have remain'd 
where the Trees grew; and when, and where, they 
came to be thrown down, there they have remain- 
ed, and ſince been petrified into Amber, by the ni- 
trous, vitriolate, and other ſaline Subſtances, the 
Products of ſaline Eruptions ; and that has been 
the true Cauſe of the Phenomena. 

Trar ſuch an Exudation may be from Trees, 
and that it may be ſo carried into the Sea, I could 
produce many Obſervations ; but 1 ſhall only in- 
ſtance in one, at preſent, and that is, at Bencoula, 
on Favaghen, the Engliſh have a Fort, and Facto- 
72 all their Pitch, or Roſin, is collected out of 

e Stream of the River, or gathered on the Banks 
and Shores of the Sea: And Dampier, in his Voy- 
uges, tells us, That the Cochin China Men fetch 
their Pitch from Pulo Candore, where, by cutting 
2 Notch in the Bottom of the Tree, it will run, 
every Day, more than a Quart of Roſin each Tree. 
As to the Probability of petrifying of ſuch Roſins, 
I ſhould ſay more, if I had Aſſiſtance for making 
Experiments, which at preſent is wanting. But 1 
do not in the leaſt doubt, but that the ſame thing 
may be perform'd by Art, which is in this by Na- 
ture. I could add many other Arguments for this 
Conjecture, from the Smells of Amber, from the 
Things incloſed in it; as alſo ſome — 
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about Ambergreeſe, and ſome other PetrifaCtions ; 
but for theſe 1 ſhall take another Opportunity. 


Dr. Hook's ſecond Diſcourſe of Amber, 


1 ACQUAINTED you, the laſt Day, with what 

1 my Author thought the moſt general and 
common Minera of Amber, which he conceives to 
be extended over all Pruſſia, as well in all the In- 
land Parts as in the Sea, on the Shores, and in the 
Caverns of the Clifts and Hills out of which it is 
dug ; and this he has confirm'd by many particu- 
lar Inſtances, at fome of which he had been a Wit- 
neſs, and of others he has had very pertinent In- 
formations. This is the Minera arenaria, a cer. 
tain Layer, or Bed of Sand, which, by the Sub- 
ſtancgs found in it, does to me ſeem plainly to 
have been the Bottom of ſome Sea that has for- 
merly covered all that Country; which Country 
has, in Proceſs of Time, been rais'd above the Le- 
vel of the Surface of the preſent Sea; but yet, at 
a certain Depth, all- that' ſandy Bottom yet re- 
mains, containing ſuch Subſtances as were there 
depoſited whilſt it was in that Eſtate and Condi- 
tion; at leaſt ſuch of them as have not by Length 
of Time rotted and eonſumed. 'Theſe more du- 
rable Subſtances, 1 ſay, as the Pyrites and petrif-· « 
n 
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ed Shells, which he calls Thunderbolts and Wood, 
Bones, and Amber, together with the faline Bo- 
dies of Vitriol, Alum, Niter, and Sea Salt, are e 
found to have been, to this Day, preſerved in it, n 

and to be found unconſumed. by — general De-M o. 
vourer of all Things, Time. So that, when they a 


have Occaſion of Digging into this Bed of Sandi q, 
for Wells, or the like, or upon the accidental ;, 
Eruption of Springs, Lumps and Pieces of Anbei bt 
are often found in it, together alſo with divers oF bu 
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the other permanent Subſtances found commonly 
on the Shores of the Sea. 

Now, that this is not ſo impoſſible or unuſual 
a Phenomenon, as ſhould ſtartle any one's Aſſent, 
or Belief of the Truth of it, I did, 33 Years ſince, 
prove, by Multitudes of Obſervations (divers made 
my ſelf, and many more by others) that all Eng- 
land is a moſt evident Inſtance and Teſtimony of 
the like Phænomena here; that is, that not only 
the Vales, and Tower Parts of the Land, have been 
ſometimes the Bottom of a Sea, but even the 
Tops of the Hills and Mountains, (ſuch as we 
have) do plainly, and undeniably, confirm it. How, 
and when, theſe Alterations have been effected, I 
have long ſince given my Conjectures; but, if God 
reſtore my Health, I hope I ſhall be able to give a 
more particular, convincing, and ſatisfactory Ac- 
count ; not only founded upon the Obſervations 
and Phænomena I then had for my Directors, 
but many Hundreds of others, which I have ſince 
that Time collected; which have not only confirm- 
ed, in the general, what I then pitched upon, but 
has enabled me to be more particular in the Mode, 
Time, and Method of them. 

Now, if this Phznomenon be thus ſolved, by 
granting that all Pruſſia has been formerly under the 
Sea, and that this Mirera arenaria is a plain Teſti- 
mony of it; 'twill not be difficult to conceive how 
the Amber comes to be found in it, ſince the great- 
eſt Part of what is now taken by thofe, whoſe Buſi- 
heſs it is to find it, is by Digging, and Fiſhing it up 
out of the Sand of the Shore, or of thoſe Parts that 
are pretty near contiguous to it, and lie not very 
deep under the Water; and theſe Pieces of Am- 
ber are not found on the Top of this Sand, but 
buried in, and covered by it, a pretty Depth; not 
but that, queſtionleſs, the deeper Parts of the 
Bottom of the Sea, if it were in the ſame Manner 
1 digged 
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digged and examined, would yield as great Plenty 
of it; but I perceive they have not a Method of 
making ſuch. Experiments, and content themſelves 
to fiſh for it only in the ſhallower Parts, and on 
the Shore. But ſtill the Queſtion is, How, and 
from whence came it, and by what Means to be 
there placed? That then is he next Enquiry. 
AND here, for the anſwering of this, we muſt 
audire alteram partem, that is, the Judgment of 
thoſe which he acknowledges to have been the 
Principal who have treated of this Subject, and 
thoſe from whom (beſides his own Obſervations) 
he hath collected the chiefeſt of his Informations, 
whom he calls Triga eruditorum Pruſſiæ, i. e. Au- 
rifaber, Gobelius, & Migandus, viri de Succini no- 
titia optime meriti: But, tho' he praiſeth theſe, 
yet he quotes, and makes Uſe of the Relations 
and Teſtimonies of many others alſo. But yet, 
as to the true Minera, or Vein, or proper Scent 
of it, he rejects the Opinion of them all, and en- 
deavours, by his whole Diſcourſe, to confirm his 
own Opinion; which he calls his own, becauſe, ſays 
he, (p. 55.) Hic locus quidem (quantum cio) diſerte 
a nemine explicatus. And yet, (he adds) Propri- 
as autem venas ut aliorum mineralium ita etiam & 
ſuccinorum extare, tam certum mibi quam quod 
certiſſimum. (We muſt allow him ſome Grains for 
his Fondneſs of his own Opinion) Neque ſolum id 
confirmat, quod peculiaris ſignorum cognitio in foſſo- 
ribus requi ratur, ut gue propter ſingularis curæ vo- 
nas indagandi & obſervandi cuipiam in angulo ad 
Groſs Hubenig ubi præprimis foditur, eſt demanda- 
ta, ſed quod hujus ætatis eruditi Phyfici Chymici 
qui illa loca adierunt, aut terras inde allatas fue- 
rumt accuratius contemplati, itidem venas mecum 
ſtatuant, ſeq. & ſeguentia aſſertum noſtrum mani- 
feſtum reddeut, ubi etiam per totam Pruſſiam ſi qua 
aſtius ex terra eſſoſſa, ſigna venarum adfuiſſe con- 
b * ftiterit. 


concerning Amber. 325 
ſtiterit. I ſhall not trouble you with the Relation 
of theſe Sequentia, but ſhall only ſay, that the 
Hypotheſis I have mentioned, of the whole Coun- 

's having been ſometimes overflowed by the Sea, 
does give a full Solution, and Explication, of them 
all ; and, indeed, they are, moſt of them, very con- 
firming Proofs of that Doctrine, if they be duly 


conſidered ; as I could ſhew, if it were not too 


tedious : For, how ſhould the broken Pieces of the 
pitched Plank of a Ship otherwife come to be 


found in his Minera arenaria, or Minera lutea, at 


ſo great a Diſtance from the Sea. He grants, in- 
deed, that the Amber found on the Shore, in the 
Sand, is not there in its proper Minera ; but is by 
Accident thrown up by the Working of the Sea, 
and, by the ſame Cauſe, covered and buried in the 
Sand : But, when it is found in the Inland Parts, 
then he thinks it to be in its proper Miter. Alii 
arenoſam & luteam negant, & caſu vel forte im. 
miſta ſuccina aſſerunt, unam ligneam genuinam ve- 
nam autumantes. Verum arenoſam ut ut illa proba- 
rem loca qua ex Pruſſia & Pomerania dedimus, que 
ſeilicet arenis obtutum ſuccinum dedere. Again, De 
collibus vero & montibus arenoſis idem aſſerendim 


\ (that is, that the Amber has been accidentally, or 


by the Working of the Sea, mixed and buried in 
the Sand), difficilior eſt ratio, imprimis quod a mart 
ſatis fint remoti. Quis vero caſus his vel fingi po- 
teſt ſuccina & quidem non contemnenda copia credi- 
diſſe? An ad inundationes, terrarum recurrendum & 
Sed illas nondum ubique biſtorica fides ſatis adſtru- 
xit. Potius, ut quæ mea fit ſententia exprimam 
meatibus ſubteirraneis eadem deberi contendo, & 
cum ſcaturigine aliquando ejetta fuiſſe non aliter 
quam ad Bartenſtein Anno 1666. contigiſſe recen- 
ſuimus, & hic multum arena mul egeſtum, & cre- 
do ſub illa etiamnum latere ſuccina, So that we 
ſee he is forced, tho' * to yield, that 
| SES dis 
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"tis poſſible the Minera arenaria may be a Product 
of the Sea; tho', becauſe he finds no Hiſtory when 
the Country was overflowed by the Sea, he would 
evade that Way, and introduce his Notion of ſub. 
terraneous Paſſages which is, as if a Mariner diſ- 
covering an Iſland in ſome great Ocean, and finding 
ſome Houſe on it, but no Inhabitants, ſhould con- 
clude that this Houſe had there grown of itſelf, or 
elſe had been brought thither thro' the Air by ſome 
violent Hurricane, and there ſet down, (for I fan- 
cy a Hurricane might as eaſily carry a Houſe three- 
ſcore Miles thro' the Air, as ſubterraneous Paſ- 
ſages convey. the Sand, and Amber, of the Sea- 
Shore, to a Mountain threeſcore Miles in the 
Land,) and he ſhould make this Concluſion, be- 
cauſe he. wanted a Hiſtory of the Habitation of 
this Iſland by ſome Men. But (as I ſaid before) 
we muſt allow the Author ſome Grains for his 
Kindneſs to his own Off. ſpring. But, as we have 
hitherto made him ſome Grains of Allowance for 
his Partiality for his Hypotheſis of the Minera are- 
aria, and the ſubterraneous Conveyances, where 
he is forced to yield it may be Sea-Sand; ſo we 
muſt now allow him ſome Drachms, or rather 
Ounces, where he would evade the Minera lignea 
of Amber ; for this Minera ſeems to ſpoil his are- 
naria: For, tho' almoſt all the other auser do 
make this to be the chiefeſt, and moſt natufal Mi- 
nera, which affords, by much, the greateſt Quantity, 
and the biggeſt, and moſt entire Pieces ; and tho 
he agrees with them, by his own Experience and 
Obſervation, yet, ſince it would depoſe his Minera 
arenaria from the firſt Dignity, by one Salvo he 
evades all the Streſs of it againft his Minera are- 
aria, by making it but one Species of the Minera 
lutea: For, he would have the Wood that is 
found, not ever to have been Trees, but only Clay 
fo ſhaped, by he knows not what Cauſe. * he 
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ſays, (P. 61.) after he has told the ſeveral Opini- 
ons of divers Authors concerning the Species of 
the Trees that compoſe the Minera lignea, Ve- 
rum parum intereſt ſcire cujus ligni præferat fa- 
diem, cum genuinum lignum non eſſe in Phyſicis de- 
monſtretur ſatis. And ſo again, after he has more 
particularly examined the Words and Aſſertions of 
the molt celebrated Authors, concerning this Opi- 
nion, and oppoſed them, as much as he was able, 
(which Anſwers, to me, 1 confeſs, ſeem very in- 
ſignificant, and, at beſt, but Evaſions) he ſays, 
(p. 182.) Quare cum nec biftoria nec rationibus 
ſalide probari poſſit, ſuccinum arborum eſſe ſuccum, 
parum intereſt diſcrimen lachrymæ, gummi, & reſi- 
ne, Hoc loco auuotare & diſqui rere quo nomine con- 
venientius ſuccinum fuerit appellatum. But, not- 
withſtanding this, what he himſelf has obſerved and 
related, concerning this Jena lignea, ſeems as great 
an Argument againſt his own Opinion, as any can 
be brought. He ſays then of his own Obſerva- 
tions, (p. 59.) Diverſimode contemplari contigit ad 
Craxtepellem totum montis jugum contectum quaſi 
corticibus griſei coloris vidi. Superiorem enim fa- 
ciem Soli expoſitam ita calor exſiccaret: remota ve- 
ro hac parte extima picea nigredinis terra wagnis 
quaſi & levibus nitidiſque cruſtis perſitus concreta 
kn; (oy 297 atque fi cultro diſſecabatur, qua 
multos Molliſſimos cortices diſſecuiſſes, ſetta pra ſe 
ferebat ; introrſum verſus vero ſoliditas compact a 
terra difficilem ſectionem reddebat. 

Tus is his firſt Obſervation, which, how plain- 
ly it deſcribes Trees, I leave any one, unprejudi- 
ced, to judge. Firſt, 'They were found at the Top 
of the Mountain, where, in Probability, they had 
grown; and where, by the way, tis not very like- 
ly that there ſhould ariſe a Fountain of Bitumen, 
or that the Amber ſhould be conveyed thither by 
ſubterraneous Paſſages; and yet Plenty is there 
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dng out : And whilſt he was there, he ſays, there 
was taken up unum yhetalum ſuccini : What ghe- 
talum ſignifies I know not. Next, How proper 
his Opening, or Diſſecting of this Ground, as he 
calls it, does repreſent a rotten Tree, you may 
eaſily judge: For, firſt, he deſcribes the Subſtance 
of the Bark, or Rind; next, the ſappy Parts of 
the rotted 'Tree ; and, laſtly, the Heart, or ſolid 
woody Part of it. - 
Hs ſecond Obſervation is this, (p. 60.) Aliter 
ad Groſs Hubenig venam ligneam cum foſſorum ope- 
ris conſpicere datum fuit. Mons erat arenoſus, pla- 
ne intermedium erat genus ligni quod putredo emol- 
Iiviſſe videbatur, ut facillimo negotio bipalio inſtar 
moltiſſime terre a foſſoribus radi poſſet,nigro quaſi car- 
bonis colore infettum ; ſpecie abirgno non abſimile, 
imprimis cum in ejuſmodi cortices cireulares veluti 
deglubi poterat, & alias ejnſmodi interſegmenta, ſve 
Iineamenta oftendebat : Alii querno comparant, ſicu- 
ti & fruſto ligni Spork, ſcilicet fragmenta que 
cum ſuccino ejici poſtea dicendum erit, ejuſdem ge- 
neris credunt. Read the Book, Pag. 61, 62, 63, 
64, 65, and 66, to F. VIII. 

TRAT ſome of theſe Pieces of Gum have been 
found not quite petrified, but only ſo far as to 
have ſome Degree of it, yet to be mouldable like 
Wax; Further, that the Country has been fome- 
time overflow'd, and that the Remainders of the 
Sea have been left in ſeveral Parts of the Country: 
But, beſides the Sea-Water, it ſeems to me, 
ſeveral Paſſages in this Book, that 1 could quote, 
that the Land of Pruſſa abounds with theſe Kinds 
of petrifying Subſtances, rather than that that 
Country was the only Place where thoſe Kind of 
Trees grew; and, that it ſeems by the Differences 
of Ambers, found in very diſtant Parts of the 
Earth, that other Sorts of reſinous Gums may be 
turn'd into Amber, if the petrifying Subſtances be 
afforded, 
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afforded, where ſuch Gums do drop from their 
proper Trees: Now what is the true petrifying 
Subſtance of Amber, I have not Obſervations 
enough to determine, nor have I wherewith to 
defray the Charge of Experiments for that Pur- 
poſe. Some Conjectures I have, concerning other 
Kinds of Petrifactions, for there are many Kinds 
of that Operation, which I may, ſome other Time, 
diſcourſe of, and, if I have Conveniency, ſhew 
ſome Experiments about it: Tis a Subject that 
deſerves to be cultivated, for it will affbed very 
much of Information in phyſical Productions, and 
*tis, I conceive, much differing from the Senti- 
ments of Authors 1 have hitherto met with, who 
have treated of it. But I fear, I have been too 
tedious on this Subject, and therefore ſhall ſxy no 
more at the preſent, only I ſhall ſhew a Specimen 
or two of another Sort of Petrifaction, and thoſe 
are of Chalk, which though from its Plenty, it be 
more vile, yet, for that very Cauſe, it ſeems to 
me to be well worthy a more ſerious and diligent 
Enquiry, to find out from what Subſtance that 
Body had its firſt Original, for by the- Inſtances 


that 1 ſhall ſhew, it appears plainly, that it was. a 


fluid Body before it became a folid ; and by other 
Inſtances alſo, it appears, that Flints were like- 
wiſe ſo before they were petrified into Flints, and 
ſo ſeveral other ſtony Concretions, of which Sub- 
jects, little is to be found in natural Hiſtorians. 


A third Diſcourſe of Dr. Ho o concern- 
Ing Amber, on May 19, 1697. 


Grxeel read ſome Difcourſes here the laſt 
Vacation, concerning my Conjecture about 
the Original of Amber, in which 1 endeavour'd, 
by many Arguments, to prove it to be 3 

£5 . i action 


330 Dr. Hook's Diſcourſe 


faction of à vegetable Juice, or the reſinous Gum 
of ſome Tree, 1 had Occaſion to ſearch into the 
Atta Hafnienſia of Thomas Bartholine, for an- 
other Enquiry, and ſo accidentally met with ſome 
curious Obſervations of that learned Man, con- 
cerning this Subject of Amber; ſome of which 1 
conceive, if not all of them, do much contribute 
to eſtabliſh the Doctrine, or Opinion, which 1 en» 
deavour'd to maintain. 

Tur which 1 principally took Notice of is, 
the 57th Head or Section of the firſt Volume, for 
the Years 1671, and 1672. Publiſhed at Copen- 
hagen, in the Year 1673. It contains an Account 
of Obſervations and Experiments about Amber; 
where, firſt, he relates, that the Diggers of the 
new Ditch, about the City of Copenhagen, met 
with Pieces of Amber of — Bigneſſes; and, 
which was very remarkable, the Diggers took No- 
tice, that wherever they found hate Pieces, they 
found them mix'd with the Miuera of Amber, name- 
ly, the Bark or Rinds of Oak-Trees, with which it 
was not only mixed, but ſtuck, or glued faſt to it, 
as is to be ſeen, ſays he, in the ſeveral Pieces which 
the Diggers have ſold to divers curious Perſons. 
There was alſo another Mineral, which was a black 
Wood, as if burnt, to which the Amber alſo ſtuck. 
I ſhould, ſays he, have believed it to be ſome Sort 
of Bitumen, or black Amber, if the Smell of it had 
not made me of another Mind; for the ill Smell 
of it, when burnt, made me judge it to be the 
Remainders of ſome Pieces of Oak. And yet 
Camden, ſays he, in his Deſcription of J/bitby, 
mentions ſuch a 'black Amber, or Jet, to be found 
in England. The Paſſage in Camden is this; ſpeak- 
ing of the Parts near VWhitly, in the North-Riding 
of Torkſhire, he fays, Fuxta hunc locum & alibi 
in hoc littore repertum eſt Succinum nigrum ſive 
Geate, Cagatum aliqui eſſe exiſtimant, quem inter 
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rariores lapides gemmaſq; babuerunt veteres. 
Enaſcitur vero inter cautes ubi rimis debiſcunt ; 
& priuſquam expoliatur, colore eft ſubruſo, & æru- 
ginoſo. Expolitum autem vere eſt, ut inquit Solinus, 
Nigro-Gemmens, de quo Rhemnius Pale mon e Dios 
#yſio. | | 
| 

—— Prafulget ui;ro ſplendore Gagates 

Hic lapis ardeſcens auſiro perfuſus aquarum. 

Aſt oleo perdens flammas, mirabile vi ſu, 

Attritus rapit hic teneras, ceu ſuccina frondes, 


Et Marbodæus in ſuo de Gemmis Libello; 


Naſcitur in Lycia lapis & prope Gemma Gagates, 
Sed genus eximium fæcunda Britannia mttit ; 
Lucidus & niger, eſt levis & læviſſimus idem: 
Vicinas paleas trahit attritu calefactus, 

Ardet aqua lotus, reſtinguitar:untins oli vo. 


Audi etiam Solinum. Gagates in Britannia pluri mus 
optimuſq; lapis; ſi colorem requi ras, Nigro-gem mens; 
ſi qualitatem, nullius fere ponderis ; þ naturam, aqua 
ardet, reſtinguitur oleo ; fi poteſtatem, attritu cale- 
fattus, applicita detinet. Thus far Camden; from 
all which to me it ſeems very probable, that the 
true Jet is a Kind of Amber, and differs from the 
common yellow Amber only in its Colour, which 
is very black ; but 'tis found, as the other Amber 
generally is, only in ſmall Pieces, moſt commonly 
in the Clefts of Stones, and which is further re- 
markable, where there are alſo found ſeveral other 
Subſtances, preſerved by Petrifaction; for juſt be- 
fore this Paſſage, about black Amber, in the ſame 
Page 485 of my Edition, he, mentioning other Re- 
markables of the ſame Place, ſays, Lapides hic in- 
peniuntur, ſerpentium in ſpiram revolutorum effi- 
gie, nature ludentis miracula, (que ut inquit ile) 
(he means Bede) natura cum veris & ſeriis 1 
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quaſi fatigata Indendo efformat. Serpentes olim fuiſſe 
crederes quos lupideus cortex intexiſſet. Hilda 
autem precibus . adſcribit credulitas, tanquam 
illa commutaſſet, &c. I ſuppoſe he means the 
Cornu-Ammonis Stone, of which Kind, many are 
found in Yorkſhire by ſeveral, but more particu- 
larly by Sir Jonas More, who aſſured me, he had 
ſeen one, and knew where to fetch it, which was 
full as big as the fore-Wheel of a Coach, which 
he promiſed to get, and convey to London, when- 
ever he went into that Country ; and that there 
was great Plenty of others of ſomewhat ſmaller 
Sizes, yet of the bigger Kind; divers of which 
Kind are in the Repoſitory, though found in other 
Parts, as particularly in the Quarries of Portland, 
and at Keynsham in Somerſetſhire, by Mr. Waller; 
nor are theſe Kind of Petrifactions in 7orkſhire on- 
ly about I hithy, but Multitudes alſo are found in 
Richmondſhire, as the ſame Author, Mr. Cam- 
den, teſtifies, (pag. mibi 489.) Incifis rupibus & 
montoſa collium eminentia bæc regio fere tota 
eminet quorum convexa ſunt alieubi, ſunt ſatis her- 
bida, &c. Montes plumbo, carbone faſſili, necnon 
are gravidi, &c.—— Quod in eorum autem ſum- 
mitatibus ut etiam alibi, lapides nonnunquam fuerint 
reperti, cochleas marinas E alia aquatilia referen- 
tes, fi non fint nature miracula ; refuſi in omnem 
terram ſub Noe diluvii certa effe indicia cum Orofio 
Chriſtiano hiſtorico judicabo. Sic enim ille [cri- 
hit, &c. But to paſs this by, which I have only 
taken Notice of, to ſhew, that about thoſe Parts 
there are ſufficient Indications of Petrifactions of 
other Subſtances alſo; and thence we have the 
more Reaſon to conclude, that Amber alſo, both 
White, Yellow, and Black, are Petrifactions 
alſo, and that the Colour may proceed, either 
from the particular Nature of the original Guin, 
or elſe from the differing Sorts of the petrifying 
| mineral 
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mineral Salts; for tis ſufficiently known, that Oak 
turns to Black with a vitriolate Mineral, and to Red 
with an aluminous; or that the Black may have been 
produced by the Effects of a ſubterraneous Fire 
there having broke forth, as Pitch and Tar are 
ſtrain'd by the Power of Fire, in the artificial Making 
them, by burning of the Wood, out of which they 
are forced ; and as the vitrious Jet, of which we 
had formerly ſome Specimens here, preſented by Sir 
Robert Moray, which were brought from the burn- 
ing Mount Hecla in land; which black Subſtance 
was a perfect Glaſs, and, by melting of it in the 
ſtrong Flame of a Lamp, I reduced ſeveral Pieces of 
it to clear tranſparent Glaſs, the Thickneſs thereof 
vaniſhing, by the keeping it for ſome Time melted in 
the hot Flame of the Lamp: But however this black 
Amber, or Jet, comes to receive ſuch a Tincture, 
it ſeems plainly to me, to be of the ſame Nature 
with yellow Amber, and both of them very diffe- 
rent from thoſe Subſtances that are originally mi- 
neral, as Aſphaltum, or other bituminous Sub- 
ſtances, eſpecially by their Lightneſs and Fineneſs 
of Texture, as their artificial Poliſh does plainly ma- 
nifeſt. And Bartholine ſeems plainly to be con- 
vinced of the Truth of this Hypotheſis by ma- 
ny Paſſages, related in this 57th Obſervation ; as 
particularly, that it has been left where it was 
found at Copenhagen, by the Sea ; and that all that 
Country has ſometimes, formerly, been overflowed 
by the Sea. Next, 'That all Amber has been firſt 
ſoft, and, by Proceſs of Time, indurated; that, 
when ſoft, it was the Gum of ſome Tree; and, 
while ſo, thoſe ſeveral Subſtances were immers'd: 
in it, which afterwards became caſed up, and in- 
cloſed in the ſame Subſtance hardened, or petrifi- 
ed; as, Fob. Gobelius had a green Frog ſo inclo- 
ſed, and Frederick III. King of Denmark, had a 
Lizard after the ſame Manner: And Monſ. Pzcart 
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was preſented, by Scholerns, with the Cone of a 
Fir-Tree incloſed in the fame Manner. Non igi- 
tur dubitamus, ſays Bartholine, liquidam fuiſſe Re- 
imam vel Lachrymam ex arbore profluentem, & vel 
ſale, vel temporis diuturnitate in maris littoribus 
concreſcere & indurari : Quanquam probabili ra- 
tione quoque, alii ex pingui bitumine in iſtam ſoli- 
ditatem compingi ſuſpicentur. As to his other 
Trials about the Diſſolution of Amber, mentioned 
in this 57th Section, I omit them, as affording lit- 
tle of Information pertinent to the Solution of this 
nery, Whether it owes its Original to'a vegeta- 
ble or mineral, Subſtance? And paſs on to the 
122d Obſervation of his ſecond Tome; where, 
upon the Occaſion of ſome Objections made a- 
"5 his Suppoſition, by Fob. Dan. Major, Pro- 
eflor in the Univerſity of Ailee, he has enumera- 
ted all the Obſervations which he conceives to be 
pertinent to the determining this Controverſy. 

1. Txr Cone of a Fir-Tree included in Amber, 
my Friend Sextus Scbolerus, Conſul of Copenba- 
gen, had. Ap | AIRES | 
2. I ſaw, at Mr. Henry Monacher's, my honour- 
ed Kinſman's, a Piece of Amber, compoſed of 
white, yellow, and green Parts, in which was in- 
cluded a Gnat, and ſome of the Moſs of a Tree. 

3. #'iganidus, in his Hiſtory of the Pruſſia Am- 
ber, relates, that he ſaw a green Frog, which is 
uſed to fit on the green Leaves of Trees, included 
in a Maſs of Pruſſia Amber. 

4. Tux Sticking of Gumlac to its Sticks gives 
a Suſpicion that Amber may ſtick in the ſame 
Manner; tho', being liquid at firſt, it may not 
ſtick to the Twigs, dar drop down from them. 

5. Tu a T moſt Gums, which flow out of Trees, 
do not carry with them the Impreſſion of thoſe 
Trees. | 
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6. TAT thoſe ſmall Creatures, as Flies and 
Gnats, which are found in Amber, do pitch on 
ſuch Parts of Trees where the Gum trickles down, 
and ſo are as likely there intangled in it, as in the 
Earth; where they do not only abſcond, during 
the Winter 2 benummed as twere, and 
half dead. | | 

7. Ir you believe Tacitus, Birds alſo have bee 
found in Amber, whoſe Words, in the Book of 
the Manners of the Germans, are remarkable, and 
not disbeliev'd by any. Succum tamen arborum 
eſſe intelligas (ſays he) quia terrena quædam atque 
etiam volucria animalia plerumque interlucent, que 
implicita humore mox dureſcente materia eluduntur. 
Fecundiora igitur nemora lucoſque, ſicut Orientis 
ſecretis, ubi Thura Balſamaque ſudantur, ita Occi- 
dentis. inſulis terriſque ineſſe crediderim, que vici- 
ni ſolis radiis expreſſa atque liquentia in proximunt 
mare labuntur, ac vi tempeſtatum in adverſa littora 
exundant. Si naturam ſuccini admoto igne tentes, 
in modum tedæ accenditur, alitque fammam pin- 
guem & olentem ; mox ut in picem reſinamve len- 
teſcit: Thus far Tacitus. Now, ſays Bartholine, 
If this Account be true, why ſhould we doubt the 
former Arguments; eſpecially, ſince the natural 
Hiſtorians, Solinus, and others, agree with him: 
Nor is the Fidelity of Olaus Magnus to be wholly 
rejected, tho' he had dreamt in ſome Things. 

8. TRE Barks of Trees are always found min- 
gled with the Amber, where- ever it has been dug 
up with us. 

9. Tux Feathers of Birds have not been obſer- 
ved in Amber; becauſe the Bird ſits on the Branches, 
and not againſt the Body of the Tree, where the 
Gnats, Flies, and other ſmall Inſects do creep. 

10. IN Norway, where the Pines, and other re- 
ſinous Trees abound, there are found Lumps of 
Gums emulating Amber. The Inhabitants call it 

a Stone, 
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a Stone, and my honoured Kinſman, Job. Finchins, 


brought hither one of thoſe Lumps, which was a 
Kind of Amber; for it ſeem'd to be a light Stone, 
or a black Sort of Horn, which would kindle, and 
burn with Flame; but it ſtunk much: Otherwiſe, 
it ſeemed a Kind of Liguum faſſile; yet it did nei- 
ther burn ſo readily, nor ſtink ſo much, as. black 
Amber. : 

11. As to Ambergreeſe, which is brought from 
Florida, tho" it be doubted by me, whether it be 
made of the Sperm of a Whale, or the Semen of 
an Elephant, as Creſias is ſaid, by Ariſtotle in 
the 2d Book of the Generation of Animals, to 
aſſert; or of the Dung of certain Birds of the 
Maldives, which feed on odoriferous Plants, as 
Ferdinando Lopez conceives ; or a Compoſition of 
Lignum Storax, Aloes, Civet, and Laudanum, as 
Fuchſius ſuppoſes ; of a Kind of Bitumen ouzing out 
of the Bottom of the Ocean, as Culzel. Du Val, in his 
Phytologia aſſerts it; yet, 1 dare affirm, that it 
has the ſame Original as yellow Amber: For, there 
has been lately found ſome of it in Pruſſia; and, I 
cannot doubt, that there may be Trees found in 


the New World, yielding odoriferous Gums. Thus 


far Bartholine. 


To whoſe Arguments I have only ſix of my own 
to add, which ſeem to me as convincing, if not 
more, than all theſe. And thoſe are,  _ 

1. THar it appears, by all the Relations we 
have of the finding of the yellow, black, or gray 
Amber, that they are never found jn any very large 
Pieces; but only in ſuch Lumps or Pieces, as may 
very well be ſuppoſed the Exudation of a Gum 
out of one or two Vents of the ſame 'Tree. Whereas, 
were they mineral, I ſee no Reaſon why they ſhould 
not be found in as great Maſſes as Aſphaltum, 
Canal], Scots- Coal, or Bitumen, are — 

2. THAT 
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2. Tr all Kinds of Amber, of whatever Co- 

jour, whether white, yellow, green, or black, are 

very light, and almoſt of the ſame Weight with 

Water, being but Part heavier ; ſo that it will but 

juſt ſink: Whereas thoſe other Subſtances, as Ca- 

nal; or Scots-Coal, are very Heavy generally, and 

more than double the Weight of Water. 

3. NoN x of theſe Subſtances do ſeem to have 
any peculiar Figure, as to be formed into plated 
or priſmatical Bodies, as thoſe Subſtances I laſt 
mentioned have, eſpecially ſuch as have Tranſpa- 
tency, as Talk, Selenites, Chryſtals, Ec. and the 
Uniformity, or Continuity, of the Maſs, plainly 
proves, that it was perfectly united, whilſt yet fluid, 
and not form'd by Chryſtallizati6n, or Concretion, 
as Salts out of Brines, or Sugar-Candy out of Sy- 
rups ; or petrified Spars, or Chryſtal, out of Sea- 
Water. bl | 

4 Tnar Turpentine, by being buried in the 
Earth, for ſome conſiderable Time, will yield, up- 
on Diſtillation, an Oil perfectly reſembling Oil of 
Amber, for Colour, and Smell, as was above 30 
Years ſince proved by Dr. Daniel Cox. 

5. TA there is no other mineral Subſtance 
that is ſo light and rarified as this, which will take 
and receive ſo curious a Gloſs, and Poliſh, as this 
will receive; whereas, of vegetable Subſtances, 
we have Inſtances enough in hardened Gums, Ec. 

6. Tar there are Inſtances enough to be 
found of the Petrifaction of vegetable Subſtances ; 
and ſo this cannot be look'd on as a Singularity in 
the Parts. 

Ta ESE, I confeſs, to me ſeem to be Experia, 
menta Crucis, as the Lord Verulam ſays and 1 
very much doubt, whether there can be any one 
Argument as convincing, as each of theſe, for the- 
contrary Opinion. However, I leave every one 


to judge of both as — . 
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and propound theſe ents only, as thoſe 
which have inclin'd me to be of this Opinion. 

Tru Weight of a Piece of Amber in the Air 
55 —— — 2443 grs. 

Ap in Water —— —— 202. 

AN p is to Water near as 1396s or ds Parts. 

Amber to Water is as 12 to 11. 

2443 (I 275. 
202 


2241 
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Obſervations concerning the Refrattions of 
the Atmoſphere. 


THESE Obſervations, I conceive, were the 
Reverend Mr. Lowthorp's, being written in 
bis Hand. They bear Date February 14, 1698-9, 
and precede the Experiment be made at the Requeſt 
of the Royal Society the Month following, March 
28, 1699. Of which an Account is given in Phil. 

Tranſat. N* 257. 
W. DeRHAN 


g. — oY, ot 2 r 


8 uE Doctrine of Refractions does ſo ſenſibly 
affect almoſt all Aftronomical Obſervations, 
that, till that be well eftabliſh'd, theſe will be too 
weak to {upport the Concluſions which are gene- C 
rally inferr'd from them. At preſent, this Do- i fl: 
ctrine is involv'd in this one great Uncertainty, | of 
viz. The Air being no uniform Fluid, the Rays of v. 
Light are not refracted in any one terminated Su- ¶ th 

ficies, but continually into a Curve; and it is 4c 
not eaſy (if poſſible) to determine the Nature of th 
that Curve, till we knew the Proportion of the i be 

FRIED | Powers of 
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Powers of Refraction in the. ſeveral Denſities of 
the Atmoſphere. 

Trar the Attempts, hitherto made by Aſtro- 
nomers, are not ſatisfactory, I think, will be al- 
low'd, when it is conſider'd, that, if (according 
to the receiv'd Opinion) the Diſtance of the Moon 
be about 60 or 61 Semidiameters of the Earth, 
and the Horizontal Refraction above 3o', the 
Moon at an Eclipſe paſſes thro* the Focus of the 
Atmoſphere, or very near it ; and that every di- 
ſtin& Point of the Moon's Hemiſphere is illumi- 
nated (even in the Middle of a Central Eclipſe) 
by Rays flowing from every Point of the Sun's 
Hemiſphere, which is directly contrary to the Na- 
ture of an Eclipſe. We ſeem, therefore, under a 
Neceſſity, either to remove the Moon in the Pla- 
nery Syſtem above 20 Semidiameters nearer to th: 
Earth, that it may fall into that Part of its Sha- 
dow, which the Duration of Central Eclipſes re- 
quire; or to form a new Theory of the Refra- 
ctions of the Atmoſphere. I am ſure the firſt 
would ſo far confound our receiv'd Aſtronomy, 
that he would be a very bold Man who durſt ven- 
ture to maintain ſuch a Paradox : But I hope the 
Propoſal of the following Experiment, relating to 
the latter, will be excuſed; becauſe it may, per- 
haps, be of Uſe towards the removing this great 
Doubt. 


Uro an Air Pump place a ſmall Receiver of 


Copper, having, on each Side, an even, well-poliſh'd, 
flat Glaſs, and moderately thin: Let their Angle 
of Inclination to each other be about 65 Degrees, 
viz. with a Teleſcope, thro”: theſe Glaſſes, whilſt 
the Receiver is full of Air, a Thread placed at leaſt 
40 Foot from them; and, as the Pump reduces 


the Air to ſeveral Degrees of Rarity, (which may 


be meaſured by a Barometer inſerted. into an End 
of the Revive remove ——— 
| L2 in 
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in the ſame Place in the Focus of the Teleſcope, 
as at firſt. By this Means the Angles of Refracti- 
on, and Incidence, may be eaſily found, and more 
certainly determin'd, than any other Way yet pub- 
lick. And if this Experiment be repeated in ſe- 
veral Temperatures of the Air, I doubt not but 
ſuch a Theory of Refractions may be eſtabliſh'd, 
as may be depended upon, to c „or reform, 
Aſtronomy. 

PERHADSs this Experiment may be made 
more conveniently, by filling the Receiver wit 
Quickſilver, and pumping it out; which will leave 
the Receiver abſolutely void of Air. 

THrxrs Experiment muſt be made with great 
Nicety and Exactneſs: For, according to the com- 
mon Tables of Refract ion, this Inclination of the 
Glaſſes to each other (one of them being at Right 
Angles to the Axis of the 'Feleſcope, and may be 
its Object Glaſs) will not produce, for the Angle 
of Refraction, above 4. 

T ner Charge will not be above two Guineas, 
or two and an Half, if made with Quickſilver; 
and the Materials wilt be worth moſt Part of that 
Money again, whenever diſpoſed of: But, if the 
Air Pump can be ſo fix'd, as not to ſhake, or 
change its Situation with Working, the Charge 
will be very little. 

LET abcad be the Superficies of the Earth, 
and efghik of the Air, having a common Cen- 
ter C. Then ſuppoſe eg im to be a Cylinder of 
Light flowing from a ſmall Part of the Sun, equal 
to the Earth, and the extreme Rays Ig and m7 
reſracted (by their Immerſion into the Air) to- 
wards the Perpendiculars y C and / C becoming 
thereby Horizontal at & and d; and by their Emer- 
fion out of Air, from the Perpendiculars e C and 
C and toi interſett and the Axis of 
the Cylinder of Light at the Focus F. Let the 
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Angles of Horizontal Refraction, towards the Per- 
pendicularag/, and g i m be 30', then the An- 
gles of Horizontal Refraction, towards the Per- 
pendiculars « f E, and 4 & F, will be alſo 30ʃ, 
and then the Angles FFC and x FC, will be 60, 
or 15. And then the Semidiameter of the Earth, 
hb C, ſubtending that Angle (and near 

is near 35 Part of the Diſtance of the Focus FC, 
and therefore the Moon's Place at an Eclipſe. 

Fig. II. Lxrabed be the Superficies of the 
Earth, and let the Concentric Circles 1, 2, 3, 4, 5, 
6,7, and 8, 9, 10, 11, 12, and 13, 14, 15, 16, 
ande fg hik m uo, be ſuppoſed ſo many diſtinct 
Denſities of the Air, and LL the Diameter of 
the Sun. If the Rays Si and S, flowing from 
the Center of the Sun 5, be refracted by their 
Immerſion into Air, towards the Perpendiculars 
tC and 2 C, and become Horizontal at b and d; 
and be refracted by their Emerſion from the Per- 
pendiculars p C and 2 C, and interſect each other 
at M; then the Parallax of the Sun 15S (ſup- 
poſe) 48”, being ſubſtracted from the Horizontal 
Refraction, by Immerſion © 7 = zo, and, the 
remaining 29' 12" being added to the Horizontal 
Refraction, by Emerſion e f M= zo, the Sum is 
the Angle fMC=59' 12" ; therefore the Semi- 
diameter of the Earth, b C, fubtending this An- 
gle (and near at Right Angles to MC is more 
than zt Part of the Diſtance of this Interſection, 
and therefore not far from the Moon's Place in 
the Middle of a Central Eclipſe. 

FROM hence tis obvious, that, if the rarer Air 
have a leſs Power of Refraction, the Rays L R and 
L m, flowing from any Parts of the Sun's Hemi- 
ſphere, (as L and L) may fall upon ſome Part of 
the Atmoſphere, where the Angles of Refraction 
ab L, and g M (being leſs « 7 S) will direct it 
to the ſame Point M. 3 M is illuminated 
oy” 2 3 by 
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by Rays flowing from every Part of the Sun's He- 
miſphere: And therefore, if the Moon be at this 
Diſtance, every diſtinct Part of its Hemiſphere 
will be illuminated by Rays flowing from every 
Part of the Sun's Hemiſphere. 

I am in too much Haſte to be exact, either in the 
Exceptions, or Reaſonings, but I hope thus much 
will ſufficiently appear, that it is very difficult to 
account for the Phaſes of the Moon upon the re- 
ceivd Hypotheſis, and that further Satisfaction 
is to be wiſh'd, which is all the Uſe 1 deſfign'd to 
make of them. 


The 
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The Sun's Eclipſe, as it was obſerved at 
Canterbury, zu the Tear 1699, September 
the 13th, in theForenoon, by Mr.STEPHEN 


Latitude of Canterbury 51% 15* 


GK Ax. 
NTP NN F 741 
Us * 
2 D 9 What more was worthy Obſervation. 
N .fQ . SG” 
"|= bes 
23 
"EA my 
1] © | 8 12| The Eclipſe began. 
AUS 8 8 18 
3 2F 8 24 
463 8 29 
516418 34 
665 Js 39 hw 
7] 6 8 47 rhe Center of the Sun is eclipſed. 
8\ 73 | $ 55 
9 8 3 
10 9 3 
180 LE WE, : 
12| 103 9 24 The greateſt Obſcuration. 
131 10 | 9 30 
144 9 | 9 35 
15 4 9 4 | 
166 8 9 45] 210 | 
17] 7s | 9 WJ * 
181 7 9181 
% 6 „ 37] ©; 
20] 6 9 59] The Center of the Sun is emerged, _ 
„ 6 I 
22 10 9 Cloudy, 
23 10 20 Cloudy yet. 
24] 3 110 23 
13 2 [lo 29 
26 1 [10 34 ; 
27) 110 42 The End of the Eclipſe. 


| 
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By comparing theſe Obſervations of Mr. & RA 

with others of the ſame Eclipſe, I find the Dif- 
erence between the Times of Mr. G RAY Ob- 
ſervations at Canterbury, and thoſe of otber 
Places Hing E. and W. of Canterbury, to be 
as in this Table, | 


Places where Obſer-j By theBe-| By the | By the J Bear- 
| vations were made.] ginning. | Middle. | End, ing. 


Min. Sec.] Min. S ec. Min. Sec. 


Oxford,. 175 oo 17 51 
Paris,. — 3 00| 3 oo| 3 0 
Greenwich, —— g 30 
Hervelſing, [43 oo 49 00 


Nurenblurg,——|[45 1453 $451 56 


Ciza, — oo 


53 
Leipfich, —— 59 oo 56 30 


bt 


gh 
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Obſervations on the Noſtock ; proving it to 
be a real Plant, By Monſ. Geoffroy, Fun. 
From the Memoirs of the Academic Roy- 
ale des Sciences, June the 6th, 1708. 
Mem. Edit. Amt. p. 293. 


HE Noftock of Paracelſus, which he alſo 
ſometimes calls Cærefolium, and which o- 
ther Writers name Cæli Flos, Cæli Folium, Flos 
Terræ, looks like a Kind of Jelly, ſometimes clear 
and tranſparent, ſometimes greeniſh, trembling 
when freſh. Ir is found often in the Summer 
Months between the vernal and autumnal Equi- 
nox, before Sun-Riſing, in Fields, and on dry fan- 
dy Grounds, after a Shower of Rain. After the 
Sun is up, the Heat of his Rays dries it up, fo 
that there remain only the Skins, or Membranes, 
of it, of a brown Colour. | 
THERE isa Doubt, as to the Production of this 
Subſtance: Some would have it, that it falls from 
above, like a Dew; and that it is the Excrement 
of the Stars: Others look upon it as a Product of 
the Earth, and a Sort of Plant. 

Mons. Magnol, in his Botanicum Monſpelienſe, 
names it, Muſcus fugar, membranacens, pinguis. 
Monſ. Tournefort, in his Treatiſe of the Plants a» 
bout Paris, calls it Noftock Ciniflorum. I take theſe 
two to be the only Botaniſts who have taken No- 
tice of it. | 


Mr. Ray ſaith nothing of the Noſtock, as a Plant : 
But if it be the ſame with that Felly which we 
call Star-fall (which mauy imagine to be the 

Subſtance of thoſe Meteors,” that go by the Name 


of Falling-ſtars, that ſhoot croſs ſome. Part of 


the Heavens, or ſeem to fall down in the Night ) 
| 75 


— — —— — 


346 Obſervations on the Noſtock. 


if, I ſay, the Noſtock be this Jelly, then it is 
what Mr. Ray takes to be vomited up by Crows, 


that have overgorged themſelves with Frogs. 
W. DERHAM. 


I THovGHT good to ſhew it to the Academy, 


in its different Ages, that they might be the bet- 
ter aſſured, that it is a Subſtance produced by the 
Earth; and that it is joined to it, or communi- 
cates with it, by many mall Roots, or Fibres. 

TAU Embrion of this Plant, at firſt, looks on- 
ly like a little, ſoft, fleſhy Tubercle, full of lit- 
tle Inequalities, like thoſe on ſome Strawberries. 
It is of a green-brown Colour ; it grows brighter, 
or lighter-coloured, as the Skin grows larger ; and, 
at laſt, this Membrane ſeems quite opened, and 
ſpread upon the Ground, on which it ſometimes 
leaves the Marks impreſs'd by it. 

Wren the Plant is arrived to this State, it 
keeps ſo, as long as the Seaſon remains wet ; nor 
does it dry up, or wither, till the Sun and Wind 
dries and parches the Earth ; and, by Conſequence, 
deprives it of Nouriſhment. 

I Have obſerved it, in its natural State, to 
turn up, and bend, uſually lengthways ; and, it 
ſeemed to me, that the two Ends, coming after- 
wards to meet and join, made a Kind of membra- 
nous Bag, or Packet. 

IN the Year 1667, Mr. Duclos brought to the 
Academy a clear inſipid Water, diſtill'd from the 
Noftock, which turned white, with a Solution of 
corroſive Sublimate. 

IN 1678, Mr. Bourdelin made a more exact 
Analyſis of it; which afforded him a great deal of 
Phlegm, a conſiderable Quantity of a volatile Salt, 
either concrete, or diſſolved in the Liquor, and a 
fœtid Oil. | 8 
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Tux Analyſis, I have made of it, agrees very 
well with that of theſe Gentlemen; for, at firſt, I 
drew from it a clear, taſteleſs Water, which turn- 
ed white with the Sublimate, and turned Syrup of 
Violets green. The other Liquors, I drew from it, 
confirmed what I have remaked of the firſt. Laſt- 
ly, I gained from it a fine, volatile, concrete Salt, 
chryſtallized on the Sides of the Recipient; a vo- 
latile, urinous Spirit; and a fœtid Oil. A Lixi- 
vium, being made of the Caput Mortuum calcined, 
afforded but a very little fix'd Salt, and that mix'd 
with an earthy Matter: It turned a Solution of 
corroſive Sublimate a little yellowiſh, and made 
Syrup of Violets green. 

Ir this Plant be put to ferment of itſelf, in a 
cloſe Veſſel, it rots and diſſolves into a very ſt ink- 
ing Liquor ; which, at the End of 20 Days, looks 
red; and, at 10 Days more, blue. CNS 

I HAve obſerved, that theſe two Sorts of Li- 
quors, even after a conſiderable Time, were the 
one acid, the other alcaline. 'The red Liquor 


had no Effe& at all on the Solution of Sublimate, 


and reddened Syrup of Violets but a very little : 
The blue Liquor turned white, with a Solution of 
Sublimate Corroſive, and made the Syrup of Vio- 
lets green. | 

GREAT Power and Vertue is atrributed to this 
Noftock, The Common People of Germany uſe it 
to make the Hair grow thick. It is thought to 
be an excellent Remedy for Cancers and Fiſtula's. 
A Swiſs Phyſician, having powder'd it, gave two 
or three Grains of it to eaſe inward Pains: The 
ſame made Uſe of it externally for Ulcers. 

Ir js a Part of the Compoſition called Speruio- 
lum compoſutun 2 Principe van Fagen- 
berg; the Deſcription of which may be ſeen in 
the German Ephemerides for the Year 1676, a- 
mongſt the Secrets of Cnoeffelius. 4 
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Tre Chymiſts imagine that the Noftock con- 
tains the univerſal Spirit. 'They draw from it a 
ſoft Spirit, (Eſprit doux) to which they attribute 
great Vertues ; and this they believe to be the ra- 
dical Diſſolver, or Meuſtruum of Gold. 

Trey diſtill the Water off by the Heat of the 
Sun only, or of a gentle Fire, otherwiſe it riſes 
very faſt. This Water is reckoned a very gentle, 
mild Diſſolver. 

I T is reported that it eaſes Pains admirably, 
and cures the moſt ſtubborn Ulcers. 
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Concerning the Burning-Glaſſes of the Anci- 
ents, * the Hilo F the Academie 
Royale des Sciences, for the Tear 1708. 
With ſome Remarks, By Ric. WALLER, 
Efq. &c. 


LTHOUGH the Academy does not propoſe 
A to make Enquiries after Antiquities, and is 
rather employed in Diſcoveries of Matters, as 
they are at this preſent, than to know what was 
formerly thought of them, or what Additions ma 
be ſtill made to the Arts, than what has been al- 
ready practiſed; yet in it there was a conſiderable 
Regard made to Mon. de la Hire's Remarks, That 
Burning-Glaſſes were not unknown to the Ancients, 

T n a they knew the Uſe of Burning Mirrors, 
or Specula Uſtoria by Reflexion, is unqueſtionable ; 
ſince ſome Hiſtorians have related, that Archime- 
des made Uſe of theſe for ſetting on Fire the Ene- 
mies Ships, in the Siege of Syracuſa; and though 
they attribute a Power impracticable to them, yet 
it proves, that at leaſt they were known to them. 


Bur 
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Bur it is certain, theſe Mirrors were of Metal, 
and concave, and had their Focus by Reflexion: 
And it is a common Opinion that the Ancients 
knew nothing of Burning by Refraction, by con- 
vex Glaſſes. 
Monſ. de Ia Hire has found this Invention in 4 
Paſſage in the Clouds of Ariſtopbanes, not ſtrain'd, 


or far- fetch d. Strepfiades, a ſtupid old Fellow, 


tells Socrates, That he had found out an excellent 
Invention not to pay his Debts : 'The Words are in 
Act the IId. Scene the 1ſt. towards the End. 


THe French Author having omitted to give 


them in the Greek, 1 ſhall ſupply that Omiſſion; 
and the rather, becauſe I am of Opinion there is a 
Miſtake in the French Tranflation, which I ſhall 
obſerve by and by. 


Strepſiades. "Hdv meg min gf mines my Af dor 
raum dE Tiy 19A Twv agar de is 79 mvp dvr. 
Socrates. Tir vUaay Abyer ; Strepſ. EN. SOCT. 
$ips, 7 Nr d; Strepſ. EIN mumy xeCor, 58. Y 2290 
Þ Mur © yeaunards, *Amoripe gde wdt megs TOY , 11. 
ypdupart CH Ts iuns Aixns, SOCT. Leedc 14, vi 
We Xderras. Strepſ. Om is iduas, ire mwrerdnarr@- 
Siayyes]a wor dun. 


I ſhall give the Latin 'Tranſlation of this Paſ- 
ſage, by Nicodemus Friſchilinus, to which I ſhall 
add the French, and laſtly my own. 

Strepſ. Vidiſtin apud Unguentarios & Aliptas, la- 
pidem illum pulchrum & pellucidum, unde Ignem ac- 
cendunt 9 Socr. Num Vitrum dicis ® Strepſ. Uti- 
que. Socr. Quid cum illo ages? Strepſ. Si ſcriba 
mihi ſcribat dicam, Ego procul tans, ad hunc mo- 
dum ad ſolem, vitro delevero Literas intentæ mi- 
hi Dic. Socr. Sapienter, ita me Gratie ament [ 
Strepſ. O geſtio. Dicam quinque Talentorum eſſe ex- 
punctam mi hi. 

Fr. 
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Fr. Str. As-tu vu chez les Droguiſtes cette belle 
Pierre tranſparente, avec quoi on allume du feu? 
Socr. N*eſt-ce pas du ver que tu veux dire ? Str. 
Fuſtement. Socr. Et bien, queſt-ce que tu en fe- 
ras ® Str. Quand on me donnera une Aſfgnation, 
2 prendrai cette Pierre la, & me mettant au ſoleil, 
7e ferai foudre de loin toute PEcriture de FAfſic- 
Halton. 


I ſhall render the Greek Words thus: 

Strepſ. Haſt thou ſeen at the Apothecaries that 
fine tranſparent Stone, with which they kindle Fire? 
Socr. Doeft thou ſpeak of the Glaſs * Str. Ns: 
Socr. Bring it: What then? Str. When the At- 
torney hath written an Action againſt me, I will 
take this Glaſs, and ſtanding at a Diſtance, in this 
Manner, againſi the Sun, I will efface the Letters 
of my Action. Soc. Cunningly done, by the Graces. 
Str. O! How I rejoice, that the five Talent Action 
againſt me is defaced. 


I ſhall here only obſerve, that this was indeed 
to be performed by the Rays refracted through a 
Glaſs Body, in which I agree, with this Gentle- 
man: Yet, I am of Opinion, it does not come up 
to a full Proof, that the Ancients knew any more 
than the Uſe of Spheres, for collecting the Rays, 
and not the Way by Lenſes, which I take to be a 
modern Invention ; but of this more hereafter. 
To proceed then with the Tranſlation. 

Ix appears plainly, by this Paſſage, that the 
Writing was graved in the Wax, which covered a 
more ſolid Body. That the Glaſs, which did light. 
the Fire, and melted the Wax, was not a Concave; 
for althoꝰ ſuch a Figure would have its Focus by 
Reflexion, yet, that being neceſſarily made up- 
wards, would have rendered its Uſe very impro- 
per, and unfit for the common Uſe of lighring the 

Fire ; 
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Fire; and it would have been neceſſary to have 
had the Deed held up in the Air to have effaced 
the Writing; which would be an unnatural Sup- 
poſition, whereas, with a convex Glaſs, which 
throws the Rays downwards, they may be directed, 
where one pleaſes. EY 

T x « Scholiaſt, upon this Place of Ariſtophanes, 
ſays, It was a round, thick Glaſs, made on pur- 
poſe for this Uſe. This they rubb'd with Oil, 
and heated it, to which they fitted, or brought 
near, a Match, (for the Greek Word here is equi- 
vocal) and after this Manner the Fire was lighted. 

I do not well underſtand what the Oil was for, 
unleſs it were to poliſh the Glaſs ; but, be that as 
it will, what is ſufficient here, he conceiv'd this 
Glaſs to be convex, and that in his Time, much 
later than Ariſtophaues, they uſed ſuch Glaſſes to 
kindle a Fire. 

I have no Deſign here to make a learned Diſſer- 
tation, in which it were a Shame to let any Paſ- 
ſage of Literature eſcape. I ſhall only remark 
that Pliny, in his 36th and 37th Books, ſpeaks of 
Balls of Glaſs, and Balls of Chryſtal, which, ex- 
poſed to the Sun, burn'd the Cloaths and the Fleſh 
of ſick Perſons, which needed Cauterizing. And 
Lactantius, in his Treatiſe de Ira Dei, ſays, That 
a Ball of Glaſs, fill'd with Water, and held in the 
Sun, would kindle the Fire, even in the greateſt 
cold Weather. Here then we ſee the Effects o 
convex Glaſſes undoubtedly proved. 

Bu r if they knew that they would burn, how 
came it to paſs that they did not alſo know they 
would magnifie Objects? For it is hard to be ima- 

ined, that an Invention ſo entertaining and uſe- 
ul, and withal, fo ſimple and eaſy, ſhould ever 
have been loſt, even in the greateſt Barbarouſneſs 
of any Age; and all Hiſtory fixes the Origin of 
magnifying Glafles about the End of the 13th 
Age, 
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Age, when the Uſe of Spectacles began to be dif- 
covered. If the Greek or Latin Philoſophers had 
| known this Augmentation of Objects, would they 
not have made Mention of it very frequently in 
their Writings, and ſeveral Metaphors, and Allu- 
ſions to it, would have been brought into their 
Language. It is true, there are two or three 
Paſſages in Plautus, which ſeem to hint at the Uſe 
of Spectacles; which yet, more nearly conſidered, 
do not at all prove it. We will not inſiſt upon 
them to avoid a Literature, to which I am a 
Stranger. 

WHENCE came it then, that the Antients 
were ignorant of the chief Uſe of —_—_— 
Firſt, 'The falſe Ideas, the Philoſophers had of Vi- 
fion, might contribute to it. They thought, that 
Viſion was either cauſed by an Emanation of I 
know not what Sort of Subſtance, which came from 
our Eyes, and went in Queſt of the Objects; or, 
by little Repreſentations of the Objects, in Minia- 
ture, which came from them, and ſought out our 
Eyes: All their Difficulty lay, in which of theſe 
two to chooſe, both equally falſe ; they had no 
Suſpicion of Pencils, of the Rays, nor of our Fo- 
cus's; and, by conſequence, they could ſee no 
Agreement between a Burning-Glaſs and the Man- 
ner of Viſion, ſo that the one of theſe could not 
lead them to the other. Beſides, it ſeems, that 
it was with Balls of Glaſs, ſolid, or fill'd with Wa- 
ter, that they burnt any thing ; and Dioptricks 
demonſtrate, that the Focus of a Sphere of Glaſs 
is at the Diſtance of half the Radius; ſo that if theſe 
Balls, or Spheres, had been fix Inches Diameter, 
which is the moſt they could be, the Object to be 


magnified muſt have been placed at one Inch and 


half to be perceived to be magnified ; and it is na- 
tural, and almoſt neceſſary, that when any one 
had look'd thro' theſe Glaſſes, he _ have 

ook'd 
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look'd only at diſtant Objects, which, inſtead of 
appearing bigger, wou'd only have looked con- 
fus d. A defined and diſtinct Augmentation of 
diſtin& Objects requires either very large Spheres, 
(which is impracticable, nor ever put in Uſe, or of 
Portions of large Spheres, as is now practiſed with 
great Succeſs) which cou'd ſcarce ever be found 
out by Chance, nor eaſy to be invented by Rea- 
ſoning. =P. | m 
'Bxs1DEs, they muſt have known how to have 
wrought, and ground their Glaſſes as we do; and, 
in all likelihood, ., the Ancients knew only how 
to blow their Glaſs, to make Veſſels of it. It is 
no ſtrange Matter, therefore, that their Know- 
ledge of Burning-Glaſſes carried them no farther: 
It is more ſtrange, that from the Uſe of Spectacles, 
to the Invention of Teleſcopes, there ſhould be an 
Interval of 300 Years. Every Thing goes on 
ſlowly with us; and, tis poſſible, we are at this 

Time on the Brink of ſome important Diſcovery 
which may be ſurpriſing, one Day, that we did 
not find.jt out. eee 
Tuus ends this ingenious Gentleman's Diſ⸗ 
courſe, to which I ſhal beg the Freedom to add 
ſome few Remarks on the ſame Subject, or nearly 

related to it, partly in Confirmation, and partly 
as I take it, in clearing the Matter, and ſetting it 
in a true Light, without, in the leaſt, pretending 

to Literature or Criticiſm. $.5 0 I 

Ir ſeems then to me, in the firſt Place, that 
Monſ. de la Hire would inſinuate, that the Anci- 
ents knew not only Spheres burning at a 4th of the 
Diameter, but ſuck Burning-Glaſſe: as would have 
their Effect at a conſiderable Diſtance ; ſince he 
tranſlates the Greek Word AzT4«, De loin, je 
ferai fondre de loin; as likewiſe the Latin Word is 
Procul. This Word I rather Engliſh, at a Diſtance; 
which Senſe, I take it, * Word will more * 
: a ; ar 
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bear in this Place. So that by this Paſſage; it is 
not neceſſary the Glaſs ſnould burn at any remark- 
able Diftahce from the Writing on the Obligation, 
pr it did not totich it; which I take the 
eaning to be here by , Longius, at à Di- 

france, or farther off So that a Sphere of Glaſs 
tight do all that was requifite in this Caſe. Be- 
ſides, if it ſhonld be urg'd that this could not be 
done, when the 1 was preſent, without 
his taking Notice of it. I reply, Neither was it: 
And if it be remarked, that the whole Defigh of 
the Nubes of Ariſtopbanes being only to tidieule 
Soc tates, it was proper enough to bring in an old 
Coxcomb boaſtiſig of an Invention for d8ing What 
Indeed it would not r- ſd the old Man, 
having ſeen a Fire kindled with a Globe 6f Glaſs, 
flevet conſidering the Diſtarce ftequiſire,; rhight 
fvoliſhly think it would do ſo at any Diftance. 
Tu Ar the Ancients had feveral Ways of Kind- 
Jing the combuſtible Matter placed on their Al- 
ars, without making uſe of comttton Fire fot that 
Purpoſe, might eaſily be ſnewn, were it requiſite; 
or to the preſent Purpoſe; which it is probable the 
Priefts made uſe of, to raiſe the greater Adimtirati- 
on and Devotion in the ignorant and ſuperſtitions 
7 The moſt ſolemn was that of the re- 

indling the Veſtal Fire, when it happen'd to go 
. 1 ” 
Tax the ſacred Nu Fire was contirmally 
kept burning, with OY Cate, by the Val Vir- 
£1915, is certain; an 


if at any Time it happened 
to be extinct, the Virgin, to whoſe Care it was at 
that Time committed, was ſeverely whipp'd, (Fla- 
gris cæſa Vefalis) by the Pontifex Maxi mus; which 
Damage and Loſs was not to be repaired, by 
making uſe of any cotrimon or culinary Fire to re- 
Kindle it. A particular Account how this was 
done, Dionyſius ſomewhere ſays, he wrote _ 

| elf; 
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ſelf; which, as F:fus Lipſius obſerves, muſt have. 
been in ſome of thoſe Books of that Author, that 
are loſt, (Lip. de Veſta & Veſtal. Syntag. cap. 8.) 
The ſame Lipſius, out of Feſtus, cites this Paſ- 
ſage, Tabulam felicis materiæ tam diu terebrare * 
mos erat, quonſque acceptum ignem cribro æneo Vir 
go in ædem ferret. Which Method of ſetting Wood 
on Fire is more clearly expreſs'd by Ari/totle, 
Lib. 3. De Cælo. Jbnew e lignis excutiunt, alte- 
rum lignorum tauquam terebram, in altero circum- 
vertentes : Which Way of ſetting Wood on Fire, 
by boring it with another pointed Piece of Wood, 
Lipfins lays, is fill in Uſe among the Natives of 
the Weſt Indies. 1 or Borer, Theo- 
phraſtus ſays, was often made of Laurel, and the 
other Piece to be bored of Oak. 

Plutarch mentions another Way of re- lighting 
this Fire. $7 quando extinctus ibi ſacer Ignis: negant 
eum fas eſſe ex alio igne accendi, {ed novum paran- 
dum eliciendumgue ex ipſo ſole : quad faciuut ſca- 
phits ſive vaſculis, que parantur ex latere trigonf 
rectanguli, quod duo latera æqualia habeat, diver- 
gunt autem ex circumfereutia iu unum Centrum. 
Cam igitur ſoli opponuutur, ut radii ejus in ipſum 
centrum cagantur & implicentur, aere attenuatq, 
fomeuta levi ſima & ſicciſſima apponunt, qua facit- 
lime per renixum & reflexionem caucipiant actou- 
ſum. ãgnem. This Paſſage of Plutarchs Lipſius 
attempts to illuſtrate, by a Sort of Funnel, whole 
Sides meet at Right Angles in the Bottom, which 
be calls the Center of it, and repreſents the Con- 
trivance by a Figure. (See Fig. 1.) But either 
Plutarcb did not well underſtand the Matter him- 
ſelf, or Lipſius has miſtaken his Meaning: Fer a 
Veſſel, ſo made, will never throw the Rays of the 
bun into a Center, or Point ; it will indeed reflect 
the parallel Rays into a Line; (as in Fig.) 
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where the parallel Rays of the Sun are reflected, 
into the Line a C, in the ſeveral Points cc, &c. 
Poss IBL v this Veſſel (if any ſuch was uſed 
by the Ancients) was of a parabolio Figure, as 

(Fig. 3.) 
Wurcn reflects all the parallel Rays à b, ab, 
into the Focus at c, and the parabolic Sides of the 
Veſſel appearing, for a great Part, viz. from d to 
e, very like ſtrait Lines, Plutarch might take 
them for ſuch, which made him call it a Rectan- 
gular — ; whereas it was really a parabolic 
concave Veſſel, made by the Section of a Rectan- 

gular Cone. | 

As to this /e/tal Fire, there is a Paſſage related 
by Dionyſius, (Lib. 2.) concerning the Veſtal 
Emilia ſomething obfervable. Scilt. Hæc dicens, 
e weſte linea Faſtiam abſftrahens, qua eintta erat, 
dicunt iam poſt orationem factaſſe in aram, eque 
Frigido cinere, quod longe antea fuit abſque ſciutilla, 
: magnant per linum exiiſſe flammam, &c. This Paſ- 
ſage ſhews plainly, that the ancient Prieſts knev 
how to raiſe a Fire, nay, Flame, out of oppo 
ney 
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ingly cold Aſhes, fince there had been not fo much 
as a Spark of Fire on the Altar for a long Time; 
whence, it ſeems, they then knew the Phoſphorus, 
or ſomething of the ſame Nature, with which the 
Linnen Fillet was rubb'd over, and which the un- 
diſcern'd Warmth of the Aſhes ſet on Fire, and 
poſſibly ſome other Chymical Preparation might 
be concern'd in producing this Flame ; which, be 
ing kept as a Secret among the Prieſts, might well 
raiſe Wonder in the Beholders. They had like- 
wiſe ſeveral earthen Veſſels, for the Fire, on the 
Tame Altar; Et aternos Veſtæ focos fictilibus eti- 
amnum vaſis contentos, &c. Valer. lib. 5. cap. 4. 
Onuphrins Panvin. de civitate Romana, cap. 29. 
(Gr. Vol. 1I. p. 228.) ſpeaking of the Veſtal Fire, 
has theſe Words; Igne in amiſſum nequaguam dece- 
bat ex altero igne ſumere; ſed maximis precibns 
Numen Veſte placantes, multis ſacrificiis novum ex 
Solis radiis eliciebant, pura & immaculata flamma, 
ex lagena aqua plena ſolis ſplendori oppoſita, accen- 
ſa. Onuphrins does not quote his Authority for 
this Way, by a Lagena, as he calls it, placed, as 
he expreſſes it, oppoſite to the Sun's Rays, Ex 
lagena aqua plena ſolis ſplendori oppoſita, accenſa; 


fired by Means of a Lagena, fill'd with Water, and 


placed oppoſite to the bright Rays. As to what 
the Figure of the Lagena of the Ancients was, I 
ſhall give my Thoughts preſently ; only firſt I 
muſt obſerve, that Ouupb. Panvin. had no clear 
Notion of what he has here written ; he tells us, 
that this Veſſel (whatever its Shape was) was fill'd 
with Water; then its Uſe muſt have been to re- 
fract, and unite the Rays tranſmitted thro' it; for 
which Reaſon it was not oppoſita ſplendori ſolis, 
but interpoſita, in the ſame Manner as Burning- 
Glaſſes by Refraction. 
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As to the Figure of the Lageua, I find, by a 
Paſſage in Pliny, that it had a Neck, Lib. 28. 
cap. 11, where treating of Remedies for a Pain in 
the Ear, amongſt others, he mentions Goat's U- 
rine, Ec. heated in this Veſſel, the Steam being 
conveyed hot, thro' its Neck, to the Ear of the 
Patient, Urina capri vel tauri aut fullonia vetus 
calefatta, vapore per lagenæ collum ſubeunte. Whence 
tis plain, this Veſſel had a Neck, and a large 
Belly, poſhbly not unlike our Glaſs Bottles, only 
its Belly was more nearly of a ſpherical Figure, 
which rendered it more proper for this Purpoſe of 
refracting the Rays into a common Focus. That 
the Ancients had the Uſe of Glaſs, is undoubted ; 
a Veſſel therefore, made of Glaſs, of a ſpherical 
Figure, ſuch as are now commonly ſold at the 
Glaſs-Shops, under the Name of Jewellers Glaſſes, 
performs this whole Matter, of ſetting the dry 
combuſtible Fuel on Fire, by the Sun's Rays. 
Some ſuch Veſſels are repreſented in the ancient 
Baſs-Relieves of Compotations or Banquets. 

So that this Paſſage out of Panvin might be 
added as a farther Proof of what this ingenious 
Gentleman ſays, of the Ancients knowing the Uſe 
bf Burning-Glaſfles. 

HERE I ſhall obſerve, that the Ancients made 
Looking-Glafles, Specula, not only of Metal, but 
bf Glaſs: Pliny, Lib. 36. cap. 26. having before 
treated of the Art of Glaſs-making, adds, 4uthores 
ſunt, in India e cryſtallo fracta fieri, & ob id nallum 
bomparari Indico. Levibus autem aridiſque lignis 
coguitur, addito Cyprio, ac Nitro, maxi me Opbirio. 
Continuts foruacibus, ut &s, liguatur: maſſægue fi- 
unt colore piugui nigricautes, &c. Fx — 71 rur- 


ſas funditur in officinis, tingiturque : & alind flatu 
figuratur, alind torno teritur, aliu argenti modo 
celatur, Sidone quondam tis officinis nobili: ſiqui- 
dew etiam SPECULA excogitaverint. F _ 
whic 
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which Paſſage it may be gathered, that the Sido- 
nians made reflecting Looking-Glaſſes of this black 
ſemiqpaque Glaſs, and that they knew the Way of 
grinding Glaſtes alſo ; as ſeems to be plainly hint- 
ed, by Torn teritur, The Glaſs was ground, or 
work d off, by a Turner's Engine, or by turning 
it into the Figure deſired : This, without any 
Foil, being made of black, or ſemiopaque Glaſs, 
will make a Sort of Burning-Glaſs, tho' not ſo 
good as thoſe foiled on the Back with Quickſilver. 
Bo x to come to the Paſſage cited by this Gen- 
tleman, concerning Burning - Glaſſes, out of Pliny, 
Lib. 36. cap. 26. the Words are theſe: Eft autem 
ealoris impatiens ¶ ſciit. vitrum ni præcedat fri- 


. 


gidus liguor: cum addita aqua vitreæ pilæ ſole ad- 
verſo, in tautum excaudeſcant, ut veſtes exurant. 
Whence, by the Way, tis apparent that the An- 
cients did not know « 6 true Reaſon why the Balls 
of Glaſs, filled with Water, which they made Uſe 
of, {et on Fire the combuſtible Matter placed in 
its Focus, ſince they ſuppoſed that the Glaſs itſelf 
was conſiderably heated ; whereas it is no more 
heated for this Tranſmiſſion of the Rays, than if it 
were of a Plane, or any other Figure. 

Tu x next Place, quoted out of Pliny, Lib. 37. 
cap. 2. by this Gentleman, is this; Invenio Medi- 
cos, que ſunt arenda corporum, non aliter utilius id 
fieri putare, quam Cryſtallina pila adverſis paſita 
ſolis radiis. This Uſe of Cryſtal Globes, for Cau- 
terizing, is alſo mentioned by Matthiolns Dioſco- 
rides. Dioſc. Lib. 5. cap. 116. 

Bur altho' it is evident, from all theſe Paſ- 
ſages, that the Ancients knew that the Rays of 
the Sun, tranſmitted either thro a Sphere of Cry- 
ſtal, or a round Ball of Glaſs filled with Water, 
would ſet any combuſtible Matter on Fire, at a 
Mort Diſtance, viz. Vet, I pre- 
ſume, this can be no Proof of their ever knowing 
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the Way of making either plano-convex, or dou- 
ble convex Glaſs-Lenſes, ſuch as are now made, 
either by their turning or grinding them of two 
ſpherical Segments, or by faſtening two Portions 
of ſpherical-blown Glaſs Globes, and then filling 
the Space between them with Water. 

So that I am of Opinion that their Knowledge 
did not reach to the Contrivance of Lenſes, as 
now made; therefore their Burning-Glaſſes might 
rather be termed Burning-Spheres, ſince they were 
wholly ignorant of the true Cauſe of Viſion, and 
of the Union of the Rays, by Refraction, into one 
Focus. Much leſs were they capable of contriving 
either Microſcopes or 'Teleſcopes. | 

THEKXE is indeed a Paſſage quoted by Petrus 
Borellus, out of Porta, in his 'Treatiſe of Natural 
Magick, ¶ De vero Teleſc. Invent. cap. 1. Porta 
Lib. 11. cap. 5.) concerning Ptolomeus, that he 
could diſcern Ships approaching, to the Diſtance 
of 600 Miles; (/excenta millia) but, as Borelli ob- 
ſerves, this Contrivance, if true, remains inter ar- 
cana; and indeed the Convexity of the Earth con- 
tradicts ſuch a Diſtance ; for allowing, the moſt 
that can be, to the Refraction by the Air, the 
greateſt Diſtance a Ship can be ſeen at, by Tele- 
ſcopes, now amounts but to ; fo that Pto- 
lomæus, in all Probability, had his Intelligence by 
the Means of Specula, or Watch Towers, placed at 
ſeveral intermediate Diſtances, which, by ſome 
Signs, gave Notice to each other, of the Ships 
and their Number. From all which, and much 
more that might be alledged, I think it is evident, 
that Burning-Glaſſes, of two ſpherical Segments, 
were not known to the Ancients. But it is not 

my Deſign to enquire into the firſt Inventor of 
"Teleſcopes, in this Place, or whether Roger Ba- 
con, as it is very. probable, knew the perfect Rea- 
ſon of Viſion, and the Conſtruction of Teleſcopes, 
: long 
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long before either Metins, Galileo, or Drebell, or 
rather Joannes Lipperſein of Middelburgh in Zea- 
land, as Borelli (Cap. 11.) ſhews in the foremen- 
tioned Treatiſe, about the Year 1609; or his Fa- 
ther, Zacharias Foannides, about the Year 1590; 
but of this enough. | 
UroN the Whole, I am of Opinion, that the 
Ancients were wholly ignorant of refracting Burn- 
ing-Glaſſes, except 4 — and therefore agree 
with this Gentleman, that it is no ſtrange thing 
that they had neither Teleſcopes nor Microſcopes ; 
both which noble Inventions have diſcovered new 
Worlds to the laſt and preſent Age. 1 
Bur theſe Remarks I ſubmit to the / more 
learned Judgment, and Cenſure, of this illu- 
ſtrious Society. 
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Mr. WAL LE RVS Account of a Book, intitu- 
led, Trattato dell' Apopleſſia, Sc. Dal 
Dottor Domenico Miſtichelli da Fermo. 

In Roma 1709. 


* HIS Treatiſe is divided into two Books, and 
each Book into three Sections, which are 
ſubdivided into Chapters. | 

IN a ſhort Preface to the Reader, the Author 
informs him, that the unuſual Number of Perſons, 
who died ſuddenly at Rome, in the Years 110g 
and 1706, was the firſt Motive to his writing this 
Diſcourſe; to which, a ſecond was his Deſire of 
making known a new Remedy, which his Experi- 
ence had confirmed very advantageous in this Di- 
ſtemper ; to which Publication alſo, the Sollicita- 
tion of his Friends concurred, 


Tar 
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Tu E firſt Book treats of Matters relating ts 
the T beory of this Diſtemper : In which the firſt 
Section gives an Account of the Body anatomical- 
ly canfidered, with Reſpect, more particularly, to 
Apoplexzes. , x 
TE five firſt Chapters treat of the Head, with 
its Goveriags, and Contents, the Brajn, Cerebel- 
lum, and Origin of the Nerves ; in which there is 
little Difference from other Anatomical Tregtiſes 
of the like Nature. I ſhall take Notice of ſome : 
He obſerves, that the Dura Mater is furniſh'd with 
very numerous Branches of the Blood-Veſſels of 
the Carotids and Fugulars; that tho' it ſeems to 
be a ſimple Membrane, yet it may rather be called 
a Tendinous Muſcle, ſui generis ; ſince, as he ſays, 
it has the Force, and performs the Office of a 
Muſcle. It has a Motion of Depreſſion, and Ele- 
yation, from the Pulſe in the Arteries, which 
drives the volatile Spirits of the Blood into the 
ſmall Pipes of the Brain, and thoſe Parts which are 
the immediate Roots of the Nerves ; which vola- 
tile Eſſence, conveyed farther on, and being mix'd 
with the Blood, are called the Anima! Spirits, and 
irradiate the ſenſitive and motive Parts of the 
Body. 
A 4 the 6th Chapter, of the Medulla Oblougata, 
he ſets down ſome Particularities obſerved by him- 
ſelf. The Medulla Oblongate, he ſays, is a Conti- 
pation of the callous Subſtance of the Brain and 
Cerebeilum, derived from four Heads, which join 
into one Stalk, of a conical Figure, about 
Inches long: This, ftripp'd of its Membrane, dif- 
fers not from the Subſtance of the Brain. On the 
lower Part, it has a ſtrait Furrow running ap the 
Middle, on the Outſide; it has that cineritious 
Subſtance on the Inſide, which makes the cortical 
Part of the Brain. He days, be could never find, 
in Brutes, or Men, dying of a violent Death, any 
a * tubulous, 
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tubulous, fiſtular, or fibrous Parts ; but, rather, 
a ſoft, mucous, tomentoſe Body: That he had 
obſerved it raw, boiled, and infuſed, for ſeveral 
Days, in Brandy, Vinegar, and Oil, and always 
found the ſame Conſiſtence, only a little dark, or 
livid, Alteration of the Colour of the outward 
Part: That being cur tranſverſe, and gently preſ- 
{ed on the Outſide, a tomentoſe, medullary Sub- 
ſtance, ouzed out in little Grains, as it were, from 
fo many Tubuli; whence he ſuſpected, that the Pi- 
bres, as well thoſe of the Pia Mater, which pene- 
trate the Windings, as thoſe of the Membranes, 
which cover the Ventricles, inſinuate into the Sub- 
ſtance of the Brain; and, being prolonged to the 
Medulla oblongata, and /pinal, form ſo many Tax 
huli to contain the forementioned tomentoſe Sub- 
ſtance. - Again, what is very particular, is the Fi- 
bres of the Membranes which encompaſs the Me- 
dnia round: Having kept it covered, with its 
Membranes, 8 or 10 Days in Vinegar, in which 
they were thicken'd to about the Breadth of the 
Back of a Knife, he diligently ſeparated the Blood- 
Veſſels, which form a Kind of a Net-work; and, 
then, taking off the external Fibres, and cemin 

to the laſt Covering, he obſerved, that the Stalk 
look'd like a braided Treſs of Hair. Many ſmall 
Bundles, or Collections, of ſtrait Fibres, are brought 
over many tranſverſe; and many oblique, again, 
wove over the tranſverſe, and ſtrait ones; 
following one Collection of Fibres, you will find it 
| ſometimes uppermoſt, and ſometimes undermoſt in 
the Brede, till they paſs out on the Sides, to form 
the ſpinal Nerves on each Side. This, he ſays, is more 
obſervable on that Part, or Caxdex, of the Medula, 
which is inwards, or the Fore-Part, than on the 
Back- Part, next to the Mucha, where only ſome ob- 
lique Fibres run over the {trait and tranſverſe ones, 
which ſeem to come from the Center, to make up, 


with 
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with the others, the ſpinal Nerves. 24/y, This 
Texture is only obſervable in the ſuperficial Part, 
not wholly ſtripp'd of its membranous Coat; 
therefore in that membranous Coat itſelf: For, 
when that is quite taken off, there remains only 
the ſimple, tomentoſe, Subſtance of the Brain; in 
which, with Signior- Campani's Microſcopes, he 
could diſcover nothing obſervable. 34ly, Theſe 
Fibres which thus concur in Bundles, to form the 
ſpinal, lateral, Nerves, at the Place where they paſs 
thro* the Holes of the Vertebræ, are bound round, 
as it were, with a ſmall Ring. 47+y, He ſays, 
this Obſervation of the Texture may rather be ap- 
plied to the membranous Fibres which encompaſs 
the Medulla, than to the Medulla itſelf, as is done 
by Dr. Willis, in his Anatome Cerebri. 

'T nx 7th Chapter treats of the Nerves proceed- 
ing from the Medulla oblongata, and ſpinal Mar- 
row. In the Enumeration of theſe, he follows the 
Order of Dr. Willis, reckoning up 10 Pair of 
Nerves proceeding from the Medulla oblongata : 
'Thoſe of the ſpinal Marrow he diſtributes accord- 
ing to the Parts they proceed from. 

IN the 8th and gth Chapters he ſpeaks of the 
Uſe of the Brain. Here he diſagrees from Willis 
and Malpigbi, that it is a great Gland, for ſeveral 
Reaſons ; and that it cannot be the Place for the 
Generation of the animal Spirits: Which he con- 
firms by an Obſervation of a Child born without a 
Brain, only it had the Meninges filled with à ſe- 
rous Liquor. He ſays then, that the Meninges 
are an Expanſion of the Tunicles of the Carotide 
Arteries of the Neck, and jugular Veins; that 
this Membrane encompaſſes the w::ole Brain, the 
ſpinal Marrow, and the Nerves : Whence, ſays he, 
it may, without Difficulty, be apprehended, that 
the Spirits, or volatile Eſſence, of the Blood, car- 
ried thro' theſe Veſſels of the Meninges, ny 
H reaſon 
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reaſon of their Subtility, brought into the fibrous 
Interſtices of theſe continued Membranes, (which 
Membranes alſo encompaſs every Fibre of the 
Muſcles in the Body and the Spirits) are, by the. 
Motion of the ſaid Membranes, forced forwards to 
all the ſenſitive and moving Parts of the Body. In 
fine, our Author maintains, that the animal Spi- 
rits are the more ſubtile Parts of the Blood ſepara- 
ted from the capillary Carotide Arteries in the Pia 
Mater, chiefly by means of the Interſtices of the 
Fibres, of which the Membrane conſiſts ; that al- 
ſo along the ſpinal Marrow, which is but a Conti- 
nuation of the ſame Membrane, the ſame Separa- 
tions are made; and, that to have a greater Flenty 
of Spirits in Readineſs for Uſe, for all the animal 
and voluntary Functions; and that the chief Uſe 
of the Maſs of the Brain is, by its Softneſs, Cold- 
neſs, and Bulk, to diſtend, and bear up the Me- 
ninx, and help it in the Separation of this ſubtile 
Spirit from the Blood ; which he endeavours to 
confirm by ſeveral Reaſons and Obſervations. 

Tur 1oth and 11th Chapters ſhew, how Senſa- 
tion and animal Motion is performed. As to the 
firſt, he ſays, three things are to be conſidered ; 
the Objects, or ſenſible Bodies, the Organs, and 
the Soul : The Objeds, by their Materiality, or 
extended Qanreys muſt either immediately 
touch the Senſory, or mediately impreſs upon 
it their Motions, which the Schools call Species: 
Whence all Senſation may be reduced to Touch- 
ing. This he exemplifies in the Hearing, Seein 
and the reſt of the Senſes. As for the Organs, tho” 
Donato Roſetti makes them 11, yet he is content= 
ed with five; to all of which the Nerves ariſing 
from the Medulla oblongata, conveying the animal 
Spirits, are continued. 'That theſe animal Spirits 
are corporeal, is evident from a certain Modifica- 


tion which happens either in the ſoft, — 
Fila- 


366 Mr. WaLlLEtR's Account of a 


Filaments, or in the animal Liquids contained in 
them, which they communicate parten poſt par- 
tem to the Meninges, from whence the animal Spi- 
rits are derived in the greateſt Plenty. The Ani- 
ma, or Soul, being immaterial, is not ſubject 
to Modifications, or of receiving Impreſſions from 
the Spirits or Nerves, which are material. But as 
Hippocrates ſays,” Qualiacungque patitur corpus, ta- 
lia videt ani ma, which has a Power of compre- 
hending thefe Impreſſions, and diſtends its Pow- 
ers, and raiſes the Paſſions, which it does, or 
ought to regulate with its Approbation, or Dif- 
approbation. That indeed, without this Soul, 
the Impreſſions would be made, but they would 
neither be diſcern d, nor any Uſe made of them. 

As to the next Thing, how animal Motions 
are performed, he ſays, 'The Muſcles are a Col- 
lection of fleſhy Fibres ; that it is to be obſerv d, 
they are all envelop'd with a Membrane denſe, 
ſtrong and nervous; in which external Membrane 
all the Nerves terminate with their numerous Ra- 
miſications, that it is impoſſible to ſeparate this 
Membrane from the contained fleſhy Fibres, with- 
out breaking innumerable Filaments of the Nerves ; 
ſo. that the animal Spirits paſs by theſe Fila- 
ments into all the fleſhy Fibres that make up the 
Belly of the Muſcle. By Means of which, the 
animal Spirits, which are fluid Bodies, enter into, 
Fwell, and fo contract the Muſcle, by drawing the 
tendinous Parts, that are at each End, nearer to- 
gether : This he illuſtrates by a Cable, which, be- 
ing wetted, is thereby ſhortened. That when, 
according to the Empire of the Soul, there is or- 
uered more of - theſe Spirits vo one Part, than to 
another, of the Dura and Pia Mater, either with- 
in the Scull, or along the Canal of the ſpinal Mar- 
row ; then the correſponding Branches of it, on 
that Side, ate acted upon, and the e 
ä uſcle 
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Muſcle ſhortened, und the Member moved ac- 
— ; that this is done independently on the 
Will, ſometimes, and thefe are called involuntary, 
or natural, Motions. 24. %! 
AN Apoplexy often happening from a Defect in 
the Heart, in the 12th, and four following Chapters, 
he conſiders the Thorax, Pericardium, and the 
Heart, with its Auricles and Ventricles, its Sub- 
ſtance, Uſe and Motion; in all which, thete is 
nothing different from other Anatomiſts ; only as to 
the Heart he es with Sig. Giacomo Sircibatd, 
in His Apollo B. ons, that the Subſtance about the 
Heart, commonly taken for Fat, is made of the 
ferons Lympha contained in the Pericardium, 
drought to that Conſiſtency by the Heat of the 
Heart, like a Sort of Glue, hardened, and ſticks 
ing eloſe to the Heart, ſince it is riot melted by 
Heat; like Fat, and crackles in the Flame of a 
Candle. As to the Motion of the Heart, he ſays, 
indeed, that its Syfole is cauſed by the Spirits, 
eonveyed by the Branches of the par Vagum to the 
Metabrane that covers it; but it were to be wiſhed 
he bad more particularly explain'd, how this Con 
traction is ſo regularly and alternately cauſed and 
tontimod. He endeavours to explain it by the al- 
ternate Vibrations of the Balance .of a Watch, 
which the circular Motion of the Balance Wheel 
continues backwards and forwards, by the diffe. 
rent Poſition of the Palfets; ſo the eircular, yet 
alternate, ruſning in of the Blood and Spirits, cauſe 
the alternate Motions of the Heart and Pulſe Aste 
the Obſervation of a Frog's, and ſome other Crea- 
tares Hearts beating, after they are taken out of the 
Body, he compares that to a Steel Spring, whicty 
being bent one Way, will continue irs Vibratiens 
backwards and forwards for ſome Time, - after the 
firſt bending Force is removed.” Ju this, I tbint, 
be is ſhort. 0938908 2:16 28 
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Tur 17th and 18th Chapters of this Section, 
deſcribe the Veins and Arteries, with their ſeveral 
Coats and Structures, together with the Nature, 
Motion, and Uſe of the Blood. As to which, he 
fays, many Principles of it are diſcovered, viz. 
Certain ſubtile, airy, volatile Particles, diſcerni- 
ble by the Plenty of Vapours that ariſe from it, 
while it remains hot, when freſh taken out of the 
Body. 24/y, Salts of divers Figures, obſerved in 
the Serum, by the Microſcope. 34dly, Several fi- 
brous Stamina, or Fibres, obſerv'd in the thick, 
or grumous, Part, when waſh'd in warm Water. 
4 bly, Some ſmall red Globules, made of little o- 
val, plane Corpuſcles, which, ſeparated, are tran- 
ſparent, but, being joined, appear more or leſs of a 
purple Colour. Sthh, Several Particles of Sul- 
phur, which Chymiſtry procures out of the thick 
Part, of a yellow, or red Colour. 6755, Several 
little Molecule, derived from the various Combi- 
nations of the fore-named Principles. hh, A 
great Proportion of a watery Fluid, ſerving as a 
Vehicle to the reſt. 8 , a great Quantity of 
Chyle, not yet” converted into Blood. To this 
Fluid, or Blood, he gives a threefold Motion; an 
Agitative, from the different ſpecifick Gravities of 
the Contents; a Fermentative, and a Circular, from 
the Action or Pulſe of the Heart: All which Mo- 
tions he applies to the Increaſe, Nutrition, and 
Preſervation of the Individual. | 
Tu E ſecond Section relates to the Theory of 
an Apoplexy, and is divided into 14 Chapters. I 
ſhall only take Notice of what I think moſt ob- 
ſervable. He ſays, that the Apoplexy, as was re- 
markable in that at Rome, ſo frequent from the 
Autumn of 1705, throughout the whole Winter, 
and Spring following, being a ſudden Deprivation 
of Senſe and Motion, it muſt be granted, that 
the Parts affected, are either the animal Spirits, of 
| - the 
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the Nerves, or both; and ſince this Stroke is ſo 
inſtantaneous through the whole Body, tis rea- 
ſonable to believe that the Miſchief. is impreſs'd 
on the Frinciple of all the Nerves that is on the 
Meninges, tho”, ſince there is a continual Circula- 
tion, he allows that the Part immediatly affected, 
in an Appoplectick Fit, may be in the Thorax, 
the Heart itſelf failing to ſend a requiſite Quantity 
of Blood to the Brain. 

H a IN thus mention'd the Parts affected, he 
proceeds to conſider the Signs of it. Theſe Signs he 
diſtinguiſhes into, Thoſe which ſhew Perſons ſubject 
to it; An impendent Evil, or Fit; A real preſent 


Fit; and, Thoſe which diſtinguiſh this from other 


Ailments: For which 1 mutt refer to the Author; 
taking Notice only of ſome Remarks: As, that 
ſometimes in an Apoplectick Fit, the Pulſe is full 
and ſtrong, and without any Fever; and this ac- 


companied with a Snorting in Breathing, and a Re- 


laxation of the Sphincters of the Auus and Crethra. 
In the next Place, amongſt external, or remote 
Cauſes, he reckons Evacuations either fuddenty 
ſtopp'd, or unuſually large, of what Kind ſoever. 

I x the 5th Chapter of internal Cauſes, he enu- 


merates ſeveral, ſome relating to the Brain itſelf, 


and others to the Heart. 18 | 
I x the next Chapter, he mentions Apoplexies 
cauſed by a Blow on the Head, or Stomach ; the 


firſt —_— an Extravaſation of Blood in the ca- 


pillary Veſſels: And here he gives ſome Inſtances 
of ſudden Death from a Blow on the Head, eſpe- 
ctally near the Temples, with the Reaſon of ſuch 
ſudden Deaths ; ſuch as the Looſening the Con- 
tact of the Brain from the Meninyes, Extravaſa- 
tion of the contained Fluids, Ec. which muſt ne- 

ceſſarily interrupt the Courſe of the Spirits. 
As to Blows on the Pit of the Stomach proving 
mortal, he cites a Caſe in * of a Boy 
kick d 
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kick'd by a Mule, and agrees with Wilis, that the 
outward Coat of the Ventricle, being all nervous, 
and the Nerves of the Par Jagum, brought thi- 
ther, form, near its Orifice, remarkable Plexus's ; 
whence it has a wonderful Communication with 
the Brain and Heart, and ſo Convulſions, Synco- 
pe's, and the like mortal Syptoms, happen upon 
I : 
T x x th and 8th Chapters, treating of Apople- 
ies from Hurts on the Pericranium, and Fractures 
of the Skull, have little remarkable, more than is 
generally known. | . 

IN the gth Chapter, he obſerves, that Hurts 
on one Side of the Head cauſe a paralytic Affecti- 
on on the contrary Side. As to this, having ob- 
ſerved, that Hippocrates has taken Notice of this 
Caſe, he explains it by what he had before related 
of the Nerves, in the Meninges of the Medulla ob- 
longata, that they are interwoven and braided, ſo 
as thoſe which proceed, at firſt, from the Left 
Side Fibres of the Meninges, have their Branching- 
out to the Limbs, or' other Parts, on the Right 
Side. He fays farther, "That the little Rings, 
which bind round the Nerves, at their Parting 
from the Vertebræ, may be convulſed, and ſo, 
ſtopping the Nerves, cauſe a Palſey. 

TRE remaining Chapters of this Section treat 
of the internal Cauſes of Apoplexies, the Vitiouſ- 
neſs of the ſolid Parts, viz. Nerves, Membranes, 
Tunicles, muſculous or tendinous Fibres, and the 
like, which, he ſays, proceed, either from their 
too ſtrong Tenſion, or from their too great Flac- 
cidity, or Feebleneſs. | 

Tx firſt of theſe may cauſe a Strangulation, 
or Stoppage, of the Canaliculi, of the Nerves, 
and inſtantaneouſly ſtop the Heart. This he far- 
ther explains in the Meninges, and in the Lympbha- 

ticks, within the Head. 8 
| N 
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Ox the contrary, too great a Relaxation is as 
iniſchievous, from the Parts in that Caſe failing to 
ſend a ſufficient Supply of Spirits, to the ſeveral 
Organs of the Body. And, as this. Palſey is fre- 
quent in the outward Part of the Body, ſo it may, 
and does ſometimes, ſeize the Heart, or Menin- 
ges. This Weakneſs of the Parts ſometimes hap- 
pens to'the Arteries; which he makes the Cauſe of 
Aneuriſms, the. Varices, Sc. This Caſe, gene- 
rally, is preceded by very long Indiſpoſitions, or 
lingering Diſtempers. 

Tx, 12th Chapter is concerning Apoplexies 
cauſed b the Denſity of the, fluid Parts, ger 
Chyle, B Bl |, Lymp he and Succus Nervoſus, of 
all which he treats briefly... 

AN u, as all theſe Fluids are, foictinice, too 
thick; fo, on the contrary, they are alſo, at other 
Times, too fluid, which is the Subject of his next 
Chapter. This, he ſays, he has frequently obſer- 
ved in the Cavities of the Body, eſpecially in the 
Heads of dead Perſons, they being filled with a 
bloody Serum. 

Tx x laſt Chapter is of Apoplexies from Narco- 
tic Streams. Speaking here of Opium, (which by 
the Way he ſeems not to have a good Account 
of) he inakes the ſulphureous and viſcous Quality. 
of it to, bind, and, as it were, glue up, and {0 
ſtop the Paſſages of the Spirits : Whence — 
and, if taken too largely; Death follows. He 
makes che Suffocation by Charcoal, to be from the, 
ſame Cauſe, in which he is, without doubt, mi- 
ſtaken, their Effects, aud Manner of acting on the 
Body being quite different. i 

HERE 92 obſerves, that the Wines of. Home. 
when mix d with Water, will not. depurate, un- 
leſs helped with Flower of Brimſtone, which their, 
Vinteners call Ciambella (a Simnel; ;J but if they 
pur too much into it, as they are apt to do in re- 
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fining either too groſs, or thick, Wines, the Nar- 
cotic Sulphur, thereby mix'd with the Wine, 
proves very miſchievous. | 1. 0 8 


The Third SECTION. 
Of the particular Cauſes producing the frequent 
Apoplexies at Rome in 1705-6. 
IN order to explain this more ſatisfactorily, our 
Author premiſes ſeveral Lemmata. 
Lemma I. Or Reſpiration and its Neceſſity. 
Tux Blood-Veſſels in the Lungs, being deſtitute 
of the fleſhy Fibres that accompany all the Arteries 
of the reſt of the Body, are ſupplied, in this Reſpect, 
by the Spring of the Air admitted into the Veſicu- 
le of the Lungs, on which the capillary. Blood- 
Veſſels are ramified ; which not only helps forward 
its Motion, but carries off, when exſvited, the 
noxious Humours from the Blood. Here he men- 
tions ſeveral other Uſes, of Reſpiration : And, in 
Tux 2d Lemma, treats of the principal Uſe of 
Reſpiration, The Int rodaction of an aerial Nitre 
into the Blood. By. 
Here he mentions this Experiment: If you omit 
to tie up, very cloſe, the pulmonary Vein, and 
Artery, and blow up, by the Windpipe, the Lungs 
of any Animal, and then tie up the A/ pera Arteria; 
yet the Air will find a Way out, and the Lungs 
ſink : Which, on the contrary, will not happen, 
if the Extremities of the pulmonary Vein, and 
Artery, are well tied up: , Whence he argues a 
Communication of the Air with the. Blood., He 
alſo obſerves the Difference of Colour in the Blood, 
before, and after, its paſſing thro' the Lungs: Ob- 
ſerving farther, that our Atmoſphere is impregna- 
ted with this nitrous. Spirit; he adds, that if ſome 
few Drops of the Chymical Spirit of Nitre be 
dropp'd on black, cold, and coagulated, grumous, 
o EEE | | * Blood, 
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Blood, it will not only render it fluid, but florid, 
and like arterial Blood. | | 
T o this he ſubjoins, that Nitre, having an ex- 
pulſive and elaſtic Power, communicates to the 
Blood, by Means of Reſpiration, that which 
cauſes its Fermentation, and continued internal 
Motion; citing Galen ( Lib. de Reſp.) Aer non ad 
refrigerandam, ſed ad nutriendam vitalem flam- 
mam, animalibus ineſt. | 
Tur 3d Lemma is to ſhew, that this nitrous 
acrial Spirit, mix'd with ſome other Principles in 
the Blood, compounds, in the Veins and Arteries, 
a Subſtance very like the Air which encompaſſes 
us. 

As to this Point, having obſerved that our At- 
moſphere is a Compound of all Sorts of Particles ex- 
haled from Earths, Minerals, Vegetables, Animals, 
Ec. he ſays, that what pure Part ſoever may be 
received into the Blood, yet, in that Blood, it 
meets; with the like Particles conveyed in the 
Chyle, from the ſeveral Foods eaten; whereby, 
when mix'd therewith, it becomes like the encom- 
paſſing Air. "+ 3.8 : 
BSI DES, finding thoſe Perſons, that dwell in 
marſhy Places, ſubject: to ill Habits of Body, he 
argues, that the Air. of ſuch unhealthy. Places, 
ſome Way or other, gets into the Blood, and that, 
by the Breath, ſeems the moſt likely. * 

TE 4th Lemma is, that the Air, mix'd with 
the Blood, agrees with, and participates of the 
Condenfation and Rarefaction of the Ambient. 

HA vi N mention'd the ſeveral States of the 
Air, in reſpect to Condenſation and Rarefaction, 
and compared.its. component elaſtic Particles, to 
incurvated Steel Springs, always endeavouring to 
dilate themſelves ; and obſerved, that it is the Par- 
ticles of Air, in Spirit of Wine, in Thermometers, 
which dilate, or contract, by Heat and Cold: He 

Bb 3 urges, 
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urges, that, for the fame Reaſon, the Air, contain- 
ed and intermixed with the ſeveral Fluids of the 
Body, muſt alſo participate with the Alterations 
. HavinGs premiſed theſe Lemma's, in the fifth 
Chapter, he treats of Apoplexies cauſed by the Ra- 
rity, or Denſity of the Air, external and internal. 
T ris Alteration of the Temperament of the 
Air, when to Exceſs, hinders that due Separation 
of the Humours, and more ſpiritous and uſeful 
Parts from the Chyle and Blood, in the Harmony 
of which, Health and Strength conſiſts: Too great 
a Condenſation, clogging, and thereby hindrin 
this due Separation; and the Contrary, forcing off 
unfit Particles, eſpecially to the Brain and Meninges, 
where the Separation of the animal Spirits is made. 
FRO theſe Lemmata, our Author, as ſo many 
Corollaries, deduces the Cauſes of Faintings,” or a 
Sort of. Apoplexies, in the too exceſſive Heats of 
the Summer, from a, too great Rarefaction. As 
on the Contrary, the Fixation of the Fluids, by ex- 
ceſſive condenſing Cold. The falling of Fruits 
from the Trees, at both theſe Extreams, c. con- 
r rn 
Tux öth Chapter, being his 5th Lemma, is to 
ſhew that the animal Spirits are N aer a 
two-fold volatile Eſſence, viz. a ſulphureons from 
the Blood, and a nitrous from the Air. 
- SINCE, it muſt be granted, there is in the 
Blood a continual Motion and Fermentation of the 
ſeveral different compounding Principles, it may 
caſily be allow'd, that there is ſeparated in the 
Brain a more fine and ſubtile Eſſence, which, 
communicated to the Nerves, is what fliay be call- 
£d the animal Spirits, the animal Liquid, a or Suc⸗ 
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He ſays, as from Wine fermented, an ardent 
ſulphureous Spirit is extracted ; ſo Blood, after 
its frequent Motions and Fermentations, affords 
the like ſulphureous Spirit to the Brain or Nerves, 
mix'd with the nitrous Spirit taken out of the 
Air. 

Tur 1th Chapter of Apoplexies, from the Con- 
denſation of the nitrous Spirit, relates this Expe- 
riment. | | 
| Ir, near an unſtopp'd Bottle of freſh-drawn Spirit 

of Nitre, another open Bottle of Spirit of Urine, 
or Sal Armoniac, be placed, the Steams from the 
Nitre will be thereby condenſed, like a white 
Smoak, which, inſtead of evaporating into the 
Air, falls down on the Table, or Place, where the 
Bottles ſtand. Whence he argues, that when- 
ever an urinous Spirit abounds in the Blood, it pro- 
| duces the ſame Effect in the nitrous of the animal 
Spirits, and ſo cauſes an Apoplexy. 

The 8th Chapter of Apoplexies, from the Con- 
denſation of the ſulphureous Part of the animal 
Spirits. 

Tus he explains by rectified Spirit of Wine, 
coagulating with a ſmall Quantity of the urinous, 
or Sal Armoniac, Spirit; and whereas he had be- 
fore aſſerted Wine and Blood to conſiſt nearly of 
the ſame Principles, he hence deduces another 
Cauſe of Apoplexies. 

As to the Objection, that Spirit of Sal Armoni- 
ac, Hartſhorn, and the like, is given, with Suc- 
ceſs, in Apoplectic Fits; he ſays, if ſuch Spirits 
were immediatly mixed with the animal Juice, the 
Miſchief would ſoon appear; but after paſſing 
thro' ſo many Alterations, as they ſuffer in the 
Viſcera, they do neither Good nor Hurt; and if 
in a Fit, as it is poſſible, they do any Good, it is 
by their violent irritating the Nerves of the Palate 
and Tongue, and 6 thoſe of the Stomach, 
53 4 


which, 
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| which, as one Nail drives out another, fo it ma) 
| ſhake, and open the preſent Obſtruction. 


TuE gth Chapter, being the 6th Lemma, 
ſhews how, from theſe Principles, new, or ſecond, 
Trinciples may be generated in the Blood, and o- 
ther Humours, which may proye morbific and 
miſchievous. 

WukrTRE R the Blood be compoſed of Galenic, 
Chymic, or Democratic Principles, yet it muſt be 
granted, that it may, and does receive ſuch Alte- 
rations, both in its more fluid and ſolid Parts, as 
to cauſe great Diſorders in the Body. Thus, by 
the Circulation, ſome Parts are brought together 


and ſtopp'd, where they ought not to be; and, by 


Fermentation, ſome are raiſed up, and rendered 


conſpicuous, in Places w here they ſhould not. 


Ius he exemplifies in Wine, which, accord- 
ing to its Fermentations, receives great Alteration 


from the Winds, Storms, Thunders, c. ſo as to 


become turbid, and quite alter'd in the Texture 
of its compounding Parts. So tho' the Blood has 


not, in it, any viſible, fix'd, or tartareous Salts, 
et ſuch are often brought together in ſtrumous 
and ſchirrous Aﬀections ; which, tho' inviſible in 


- the Blood, yet are, by the Mechaniſm of the Body, 


united and ſtopp'd, in the Glands moſt commonly. 
Tur ſame may be ſaid of the Bile, the pancre- 
atic Juice, and other Humours ; all which, when 


vitiated, prove noxious to the Body. 


Tur 10th Chapter of Apoplexies, ariſing from 


morbid Principles produced within the Bodys and 


x - there condenſed in the ſolid and fluid Parts. 


Ov Author begins this Cha apter, with the Ex- 


qperimant of calcined. Tartar condenſing the Air in 
: damp Places; whence its Oi improperly ſo called, 


per deliqhinm : AlcalizaresNitre, the white Mag- 


neſia, I ſuppoſe he means the Pyrites, do the ſame, 


&e. T he ſame 4 happen in the Humours of the 


Body, 
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Body, by condenſing the more aerial Parts of the 
Blood into Water, or fixing, into a Sort of Salt, the 
nitrous Spirit. The alcalizate, acrid, fix'd Parti- 
cles, he believes, to be what Hippocrates called the 
Atra Bilis. 
_ Hr remarks alſo, that as Spirit of Nitre, xt 
by Oil of Tartar into a nitrous Salt, diſſolves, in 
warm Water, or damp Air; ſo the volatile Eſ- 
fence of the animal Spirits, either fix'd into, or 
condens'd into a Kind of Salt, by: ſome Alchaly 
either produced, or introduced into the Blood, 
and eaſily after diſſolved! by the warm Sertch, 
breaks the fibrous Texture, and thereby diſpirits 
the Blood; ſo that it no longer furniſtes that æ- 
therial Spirit to the Ces Nervoſum, which is the 
Original of all Motion and Senſation. 
I the next Chapter he applies hat he has bb. 
fore mention'd, to the Caſe of Apoplexies: Theſe 
Condenſations, Sc. either ſometimes proceeding 
ſlowly, in chronieal Diſtempers, or ſometimes 
very quick; and, as it were, in a Moment, the 
forementioned Alchaly being communicated from 
one Part of continued Veſſels, to another; ſo that 
quickly, the Whole becomes broken, diſordered, 
and ſpoil'd. | 
Tus he endeavours to explain, by theſe Sort 
of Dews on Shrubs, and the Graſs in Autumn, 
which look like the fineſt Spider's Webs; but, 
upon the leaſt Touch of the Finger, on their Center, 
they fly away into a ſingle Drop of Dew: So, by 
a ſmall Touch, as it were, of this noxious Matter, 
the whole Order and Texture of the animal Spi- 
its become broken; from Head to Foot:; and from 


fine, rare, and delicate; become a thick, 'groſs, and 


unactive Juice, and the e animal Machine 
Ab dine t. „ \ * 


in 1 
He 
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H x adds, that it is not always neceſſary that a 
\lixivial Alchaly ſhould deſtroy this volatile Ef. 
ſence; ſince Without any Error, or external Cauſe, 
_ Apoplexies may happen, ſince, as Galen ſays, Eti- 
am in ſanguine poteſt generari venenum: But this 
' uſually happens, when the Conſtitution of the Air 
contributes to ſuch Diſtempers. 
Tu 12th Chapter contains his Conjectures, as 
to the Cauſes of the frequent Apoplexies at Rome, 
in 1705, and the Beginning of 1706. 
Ou Author ſays, that he makes no Doubt, 
but that in the many ſudden Deaths happening at 
Rome, in the fore- mention d Time, ſeveral might 
proceed from 'the Cauſes ſet down, in the ſeveral 
Chapters of the ſecond Section; ſo that all of them 
cannot properly be called Apoplexies : Yet they 


FE being ſo unuſually frequent, he judges what he has 
S laid down, inthe preſent Section, had a great Share 
p in producing this Evil. ' | 

; N x propoſes therefore to conſider of three Mat- 
. ters, in ſo many Chapters. 

- Te The Thirteenth CHAPTER. 


y the forementioned Cauſes were capable of 
producing Apoplexies at Rome, more than in other 


7 Places. , 5 | 
. HERR he takes Notice of the Situation of Rome, 
f in the 4ad Degree of Latitude, in a large low 


lane, divided by the Tiber, where the Air being 
little moved by the Winds, and impregnated with 
mineral Exhalations, but chiefly with putrid Im- 
gurities from the neighbouring ſtagnant Waters, 
_ but be prejudicial to the Health of the 

55 y. 2 "$19 il 7 
--:1;T xs Air, being overcharged with Impurities, 
becomes thick, ſo, as at a Diſtance, to look like a 
hovering Cloud ; wherefore, being ſo denſe, it 
muſt preſs down, or load, more than it —_— 
| elaſtic 


A... a -— au} 5 


Treatiſe of the Apoplexy. 379 
elaſtic Principle ; ſo that from the 4th and 5th 
Chapters, it may cauſe ſuch Apoplexies a as proceed 
from a thick Air. 

"Bes1yes, Rome lying expoſed to the South 
Winds, is too often ii bitevoully affected by them. 
Since it is known, by common Obſervation, ' that 
when chele Winds pr vail, there is a ſenſible Lan- 

iſhing of the strength and Spirits ; which our 

Autlior attributes to the rarifying Heat of the Air, 
add, by its Datnpneſs,' a dlütion of the Salts; ; 
ſo' that there” bei ng fo d to the Nerves an 
e Quantity of of Humidity, ir renders thein 
unaQive vi . 2 

Tu Tramontane, or N orth Winds, are alſo, 
at ſome Times, very violent at Rome, and i in its 
Diſtrict, efpecially in the Winter; theſe, coming 
often unexp peckedly, alter, of 4 ſudden, 'the am- 
bient Air, Aden * miunicated to the Air within 
the Body, "Tenders the Veſſels unable to carty the 
ſpiritous Eſſence up to the Brain and Meninges; 
whence Apaplectic Affections may ariſe.  . 

: a9, The e mineral Impurities from Duck 
Alum, and Sulphur, which Abound in the Diſtri 
of Rome, either taken in with the Air, or Nütri- 
ment, vegetable and animal, inſinuating into the 
Humours, may either produce in them an urinous 
or lixivial, alkalizate Eſſence, either of which may 
condenſe the volarile Effence of the animal Spirits. 
Whenice the*Inhabitints of Rome are more ſub jet 

to theſe ſudden "Deaths, than thoſe of Geher 


Countries. 


The Fourteenth On ap TER. 
ere ev Rome was, at that Time, more than oſu- 
y ſubgett plexies. PS 
. Is he nes and Autumn of 1705,t the moiſt 
hor Sbuth Winds plew alinoſt continually, at 


r Time Apoptexirs hegan to be be frequent. 1 . 
N 


11 Us 


380, Mr. Wu l ix R Account gf 

I the following Spring a very cold Seaſon ſuc. 
ceeded, with ſtrong North Winds, with a conſi- 
Ke Froſt ; each of which ſtop, or retard, the 
Motions of the Spirits, which. he confirms by two 
Aphoriſms of Hipnocjates. 


” 
* 
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„ Tun, Fruits of the Year 1905, were unripe, 
and the Wines poor, ſour, and auſtere, which ſince, 
Ex iiſdem confi am, quibus nutrimur, muſt lay 
the Seeds of future Miſchiefs in the Viſcera, eſpe- 

nnn Werne | 
cially in the Scrum, and other Fluids in the Body. 
Theſe Salts being, by a continued Fermentation, 
raiſed into an urinous Nature, and,by the wet South 
Winds, difloly'd, and carried thro' the Body, even 
to the Head and Meninges ; and afterwards, by 
the cold North Winds, fix d, in the ſeveral Hu- 
mours, might, by an Exceſs in either Caſe, cauſe a 
Failure, or Stoppage, of the, animal Spirits. 
H Ht believes alſo, that continual Fermentations 
may turn theſe immature Salts into a Kind of lix- 
renn 

Hu obſerved old Men to be more ſubject to this 
| Dauer than young, as he ſuppoſes from this 

Reaſon: The young Men abounding more in a 
ſuſphureous Eſſence, which, when the North Winds 
bring the nitrous Particles, there, being a ſufficient 
Quantity of other, to mix therewith, increaſes the 
Spirits; whereas, for Want of that Sulphur. in the 
old,. the Blood, by the Nitre,, is ſtagnated, and 
the few Spirits, they have, ſtopp'd.., 1, 


HIT p 
nat p 


* 


The Fifteenth CHAPTER. 


Wherefore ſinq, in Rome, ge Cauſes of this Di. 
ber were univetſaſ, get be Diftemper was not 
"to. ee. 4 rr 5 CY 
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+. Fo x. the Cauſes of this Difference, he gives the 
12 Ne 11. ; uh, Fact 17 
different Ages, Sexes, alte Manner, of 
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Diet, and Way of Living: Whence, in ſome, 
there is Tuch 2 Juſt Balance and Proportion of So- 
8 lids 
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lids and Fluids, of volatile and fix d Parts, ſuch a 
due Formation of the Glands, and other excretory, 
Veſſels, that there ariſes a due and regular Fer- 
mentation and Circulation of the Blood, and other 
Fluids in the Body; all which contribute to 
Health. Whereas, when any of theſe are faul- 
ty, the Evil mere readily ſeizes, on the Fatie:t;, 
and eſpecially, if they lay up the Seeds of it, by 
eating immature Fruits, or drinking ſour, auſtere, 
Wines... -; + add Fes” 
As a Corollary, he adds, that the ill Tempera- 
ture and Diſpoſition of the Air and Winds, in 
thoſe Years, was the occaſional Cauſe ; and, as a 
more remote Cauſe, he reckons up the unwhole- 
ſome Food, and bad Wine, then generally taken. 


The Sixteenth CHAPTER, 


Gives ſeveral Remarks on the malignant Feuers, 
which, at Rome, frequently terminate in Apo- 
plectic Symptoms. _ . 5 

HERE he- obſerves firſt, that every Summer. 
and Autumn, at Rome, and in the neighbouring 
Campaign, there is an univerſal malignant Fever, 
commonly call'd, Fevers from the Air. This In- 
fection is very fatal to Strangers and Travellers, 
nay, to the Inhabitants themſelves, if they come, 
at that Time from a more healthy Place; or, if 
leaving the City, they go to other more healthy 
Places, and ſtay there, or ſleep there, and then 
return Home. | Ms 

Tuns Fevers, he ſays, when it is little ex- 
pected, end in a fatal Apoplexy. 

To account for this, he ſays, that the Air of 
different Climates has different Effects, and that it 
requires ſome Time, before the internal Air in the 
Body can be reduced to the Conſtitution of the. 
ambient; which, while doing, cauſes Alterations 
in the ſeveral Fermentations. Whence the Fer- 

mentation 
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mentation, at that Time, is either too violent, or 


too remiſs. Again, Sleeping, in a, different Air 
from what we are uſed to, cauſes thoſe Separations 
which are uſually made in Sleep, to be differently 
performed from what they uſed to be. Sor 
Tux Cauſe of theſe, happening chiefly in Sum- 
mer and Autumn, is from the Heats then reign- 
ing, which cauſe too great a Rarefaction of the 
Humours and Fluids, whence they may more eaſi- 
ly be altered by the noxious Exhalations ; all 
which entering into the Body by the Breath, or 


Food, produce thoſe diſorderly Rarefactions, or 


Fixations, of the Animal Spirits before treated of; 
which happening either at the Beginning, or De- 
clenſion of the Fever, may cauſe Apoplectic Sym- 
toms. GCC 1 

Txx laſt Chapter treats of ſeveral Phænomena 
accompanying Apoplexies. 

" AmoNs theſe he reckons up, Failure of Mo- 


tion, Senſe, and Speech; Falling down; the Brea-' 


thing hindered, , or violent, and diſorderly ; a 
froathy Foaming at .the Mouth ; a full Pulſe, vi-, 
brating, and ſometimes natural; a Relaxation of 
the Auus and Urethra; the Intelle& and. Facul- 
ties of the Mind (which, without the Nerves, can- 
not act) failing, Ec. all which he explains, and 
concludes his firſt Book. 2 


The ſecond Book is alſo divided into three Sections: 
The firſt of Chirurgical ; the ſecond of Medicinal 
Methods uſed in the Cure of this Diſtemper; and, 

. the third concerning the Diet: Of all which I 
ſhall be but ſhort, having been alrealy too prolix 
T_T 
Tux firſt Chapter concerns Chirurgical Opera- 
tiions in general; and the three next of the Cure 


of Blows, or Wounds, on the Head, Fractures of. 


the 


ſeveral Ointments, Plaiſters, Salves, &c. 


I x the zth Chapter he treats of Blood- letting 
in Apoplexies. This he recommends as beneficial, ” 
and, in many Caſes, neceſſary, with the Lancet, 
in the Arm, or Jugulars, and ſometimes has been 


practiſed in the Forehead ; but with due Reſpect 


to the Age of the Patient, and other Circum- 


ſtances. ; WAS > - 2 
I the 6th Chapter, treating of hot Irons, he 
mentions hot Pans held over the Head, Stupes in 


Brandy fired upon the ſhaved Crown of the Head,” 


with other Cauteries applied to the Neck, Arms, 
Pit of the Stomach, and other Places. But above 


all, as the moſt efficacious Remedy, he adviſes the 
Application, to the Soles of the Feet, of an Iron 
heated, leſs, or more, according to the Exigence - 


of the Patient; of which Iron, and Manner of 


applying it, he gives a Figure; affirming it the 


moſt certain Remedy, which rarely failed of Suc- 
ceſs. He produces ſeveral Authorities for this 
Practice : And, | 


In the next Chapter, he ſhews the Method of 


Curing the Burn, after it has rouzed the Apoplet#ic 
Patient. | | 

TAE $th Chapter concerns Veſicatories, Sina- 
piſmes, and leſſer Cauteries, Ec. 

Tux laſt of this Section mentions Frictions, Li- 
gatures, and Cupping. | 

TN E Yecand Section relates to the Part of the 
Phyſician, in this Diftemper, which he handles in 
14 diſtinct Chapters, giving particular Directions 
and Recipe's, as the Caſe requires. 


Tur third Section reſpects the Diet, both of 


as to Preſervatives; 


Perſons cured, and mall to it; with his Advice 
traordinary. 


T YE 
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the Skull, and the like; with the Preſcriptions of 


in all which * is little ex- 
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Tun Author concludes: his whole Work with 
ſome remarkable Caſes of Perſons, chiefly in. the 
Hoſpitals at Rome, either dy ing, with ſome Obſer- 
vations on their Diſſections, or happily cured, and 
that; moſtly, by the ba lung. N Bot- 
toms of their Feet. 

IN the Diſſections mentioned by our Author, 
I find, he opened only the Heads of the dead Per- 
ſons ; taking that Part to be, chicfly, if not only, 
affected in Apoplexies; which, poſſibly, may be true, 
as to Diſtempers properly ſo called: I ho', on the 
other Hand, ſudden Deaths may proceed from 
an immediate Stop on the Heart; and, indeed, he 
obſerves ſome had a good and natural Pulſe, when 
at the ſame Time they lay in an Apoplectic Fit. 

Ix all thoſe who died of Hurts in the Head, he 
found extravaſated Blood, or Matter, or both, on 
the Dura Mater, or between the two Meninges, 
with a copious Serum, ſometimes i in tlie Ventricles 
4 mY Brain. 

IN thoſe dying Apoplefticy after maligriant Fe- 
—_ the Blood-Veſlels of the Meuing ges were tur- 
gid, with a Mack Blood. 


th. 


The Pores of the Senfriv Plane, 7 


Abo I do not find any verbal Account of the Senſi- 
tive Plant, that thoſe Figures relate unto, yet I 
- think fit to inſert them, becauſe they may probably 
be of Uſe to Perfons that are minded to enquire in- 
to ny Mechaniſm of that uncouth Vegetable. 
1 W. DRRHAM. 
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An Extract of a Letter to R. WALL ER, 
£/q, from Dr. Cotton Mather, dated 
Decemb. 1, 1713, at Boſton in New-Eng- 
land, of a Woolly Subſtance falling in a 
Shower of Snow. 


x O I have unhappily miſlaid the large and 

well-atteſted Account of what follows, yet, 
however, my Memory ſufficiently ſerves me, to 
afſert ſo much as may afford you a tolerable Satis- 
faction : Which is, 'That at a Town in one of our 
Colonies, called Fairfield, in the Depth of the 
Winter, there fell a $70w, as at other Times; but 
there was a large frozen Spot, (of I have now for- 
got juſt how many Acres) which, inſtead of the 
Suodo that lay covered in other Places, was covered 
with a very conſiderable Quantity of that 00/1, 
whereof I now tender a Specimen to your Ac- 
ceptance. 


* 


Mr. WALL E R' Relation of petrified Bo- 
dies of Men, &c. 


November 12, 1113. Mr. Baker, who had been 
Conſul at 'Tripoli, Ec. gave me this Relation. 


A BouT 40 Days Journey, S. E. from Tripoli, 
and about ſeven Days from the neareſt Sea- 
Coaſt, there is a Place called Oxgila, in which 
there are found the Bodies of Men, Women, Chil- 
dren, Beaſts, and Plants, all petrified, of a hard 
Stone like Marble: That about 1654, or 5, the Cor- 
ſairs having taken ſeveral of the Eng/i/b Ships, Ad- 
miral Blake was ſent with a Squadron of _ of 

ar 
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War to Tripoli; from which Place and Tunis, 
he had all, the Captives delivered without Ran- 
ſom; at which Time, the Report of this Diſcovery 
of the abovementioned was new, ſo that he obli- 

d' the Alkade to procure a whole Figure for 
him, which he promiſed. But B/ake not ſtaying 
long enough there, but ſailing to Leghorne, he 


ſent a ſmall Frigat to Tyipoli to fetch it a-board ; 


in which Frigat one Mr. Hebden (then a young 
Gentleman) went, who told Mr. Baker, that he 
himſelf ſaw a Figure of a Man petrified, which was 
conveyed to Leghorne, and thence to England, and 
that it was carried to Secretary Thurlow. 

TE ſame Mr. Baker told me, That when he 
was at Tripoli, he ſpoke with ſeveral Turks, who 
affirmed themſelves to have been Eye-Witneſſes of 
the ſaid Petrifactions: That, particularly, an Offi- 
cer that commanded a Garriſon of 200 Men, on 
a Frontier Place, called Derney, not many Days 
Journey from the Place, had promiſed him to 
procure a Figure thence ; the ſame affirmed the 
Relation ; that, accordingly, he ſent ſome Spies 
to find the Place, which, at that Time, they could 
not, as he ſent him Word, it being wholly bu- 
tied in the Sands, which in that Country are car- 
ried in great Clouds; that a ſtrong North Wind 
blows the Sands off, and by that Means diſcovers 
the Place; which, at other Times, is covered by 
theſe Sands. 

H x farther told me, That this Mr. Hebden died 
about two Years ſince, a Priſoner in the Fleet, tho 
he had been formerly ſent to Moſcow by King 
Charles II. He ſaid, he had procured the Arm 
of a Fig-Tree, as big as his Arm, petrified ; where- 
on the Bark and Wood were plainly viſible ; the 
Bark grey, the Wood yellowiſh, of the true Co- 
Jour of the Plant ; that in the Bark was a Grove, 

in which were ſeveral ſmall Inſects like the Lady- 
/ Cc 2 Cow 
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Cow petrified ; that he had preſented this Piece of 
petrified Wood to my Lord Torrington, in whoſe 
Poſlcſſion he believes it now is. 6+: 


— 
li. ti. 


— 
i — 


Dr. Hook's Anſwer to ſome particular 
Claims of Monſ. Caſſini's, in his Original 
and Progreſs of Aſtronomy. 


AVING lately peruſed a Diſcourſe of Monſ. 

Caſſini, concerning the Original and Pro- 
greſs of Aſtronomy, and of its Uſe in Geography, 
and Navigation, 1 could not chuſe but take No- 
tice of ſeveral Paſſages of it, which ſeem more 
particularly to concern this Honourable Society; 
and the rather, becauſe I do not find that it hath 
been mentioned by any hitherto, but ſuffered to 
paſs into the World for Authentick, and will be 
ſo concluded by the future learned World, if it 
be not otherwiſe informed of the Errors, or Mi- 
ſtakes, therein contained. 

Tre firſt is, concerning the Beginning, and 
Original, of the Royal Society: Concerning which 
he might have been much better informed, if he 
had taken Notice of what is ſaid concerning it in 
Dr. Sprat's Hiſtory thereof ; but that, it ſeems, did 
not ſo well ſuit to his Deſign of making the French 
to be the firſt. He makes, then, Mr. Oldenburg 
to have been the Inſtrument, who inſpired the Eng- 
liſh with a Deſire to imitate the French, in having 
Philoſophical Clubs or Meetings ; and that this 
was the Occaſion of founding the Royal Society, 
and making the French the firſt. I will not ſay, 
that Mr. Oldenburg did rather inſpire the French 
to follow the Eugliſh, or, at leaſt, did help them, 
and hinder us. But tis well known who were 


the principal Men that began and promoted that 
IT De- 
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Deſign, both in this City, and in Oxford ; and 
that a long while before Mr. Oldenburg came into 
England, And not only theſe Philoſophick Meet- 
ings, were before Mr. Oldenburg came from Paris; 
but the Society itſelf was begun, before he came 
hither ; and thoſe, who then knew Mr. Oldenburg, 
underſtood well enough, how little he himſelf knew 
of Fhiloſophick Matters. 

Tux next 'Thing, I take Notice of, is his aſ- 
ſerting the Royal Academy, at Paris, to be the 
Inventors of many Inventions, and Improvements, 
of Aſtronomical Helps, which were invented, and 
improved here, by ſome of this Society, before 
that at Pari: was founded. 

Tux firſt Thing, he inſtances in, is the Pendu- 
lum Clock, which, he ſays, was invented by one 
of the Members of that Academy. I ſuppoſe he 
means Monſ. Chr. Huygens, becauſe he mentions 
the Regulation of them, by the Cycloid : Now, 
tis well known, that this Perſon was a Member of 
the Royal Society four or five Years before the 
Royal Academy was founded, which was not till 
the Year 1666: 'The Royal Society has, therefore, 
more Right of Claim to that Improvement, than 
the Royal Academy ; but, indeed, the Invention 
was precedent to both, and was made in Holland, 
and from thence ſent into Euglaud about the Year 
1659, or 1660, 

Tux next Thing, he lays Claim to, is the Re- 
gulation of Watches, by a Spring applied to the 
Balance; but that is ſomewhat more injurious 
than the former: For, it was not pretended to by 
Monſ. Zulichem, till about the Year 1675 ; where- 
as it was here invented, before the Year 1660; in 
which Year, I, and three other Members of this 
Society, had a Grant of a Patent for the Uſe there- 
of; and ſome Years after, when Monſ. Zulicbem 


Cc 3 came 
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came to be informed of it, he wrote a Letter a- 
gainſt it as a Thing not practicable. © | 

Tux 3d Thing is about the finding a Standard 
for an univerſal Meaſure by the Length of a Pendu- 
lum vibrating a certain Time. This, I believe, was 
firſt invented, and tried, by Sir Chriſtopher Wren, 
ſome Years before the Beginning of the Society. 

Bu x that this Length would not be the ſame, 
all over the World, was diſcovered by me to this 
Society, 32 or 33 Years ſince, as will appear by the 
Regiſters of this Society. | | 

THe 4th Thing, he inſtances in, is the Im- 
provement of Teleſcopes, both for Length and 
Goodneſs, which was firſt performed here by Sir 
Paul Neile, Sir Chriſtopher Wren, and Dr. Goddard, 
who inſtructed and employed Mr. Reives in the 
manual Operation ; and, by that Means, it was car- 
ried to the Perfection of making Object-Glaſſes of 
60 and 7oFoot long, very good, before any Mention 
was made of ſuch being made in France. Some ſuch 
Attempts, indeed, had been made in [ta/y, by Di- 
vini and Campani: But upon comparing one of 
the beſt of them, brought hither by Mr. Monco- 
%s, I found, that a Teleſcope I had then by me, 
of Mr. Reives's making, of the ſame Length with 
the Italian, was full as good, if not better; which 
Mr. Monconys acknowledged. 

A 5th Thing, he inſtances in,was a Way of uſing 
theſe Object-Glaſſes without Tubes. This I pra- 
ctiſed here long before any Mention was made of 
its being known beyond Sea, where, I ſuppoſe, it 
was firſt uſed by Mr. Huygens, who hath printed 
a little Diſcourſe concerning it; but that was above 
20 Years after I had uſed it here in England. 

A 6th Thing is the Application of Clock-Work, 
to keep the Glaſs directed to the Object; but who 
contrived this Application, will appear by my Ani- 
madverſions on the Machina Cæleſtis of Hevelius. 


A nth 


Claims of Monſ. Caſſini's Aſtronomy. 391 

A th Thing, he inſtances in, is the Application 
of Telefcope Sights to Inſtruments, which was 
invented and perfected here long before any ſuch 
were to be found, or heard of, in France. And 
Mr. Bullialdus, and ſeveral other of the French 
Aſtronomers, as well as Hevelius in Dantzick, and 
Dr. Wallis here, did diſapprove of them, after I 
had publiſhed the Uſe and great Benefit of them, 
for Sights of Inſtruments, in my Micrography, in 
my. Attempt. to prove the Parallax of the Earth's 
Orbit, and in my Animadverſions; and by the 
Letters publiſhed by O7bof for Hevelius, it will 
appear how much the World was then of another 


Mind. 
Ax 8th Thing is the Uſe of a Micrometer, Ec. 


Concerning which I ſhall refer to our Philoſ. 
Tranſact. Nꝰ 352, where I have given a ſufficient 
Anſwer to bis Claim of the French Gentlemen, by 
aſſerting that and other Inventions to Mr. Gaſcoigne. 

| 3 W. DERHA M. 


It would be too tedious to mention all the Par- 
ticulars, which he intitles the Royal Academy to the 
Honour of the Invention of, to which, in Truth, 
they have no juſt Pretence of Claim. However, I 
conceive, it might not be improper for ſome Perſon 
to vindicate the right and juſt Claim of this So- 
ciety, that may ſtop the Mouths of ſome malicious 
Men, who will needs ſay, that this Society hath 
invented or improved nothing of real Uſe. 
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HE Poſthumous Works of Dr. Robert Hooke ; in which, I. 
1 The preſent Deficiency of natural Philoſophy is diſcourſed 
4 with the Methods of rendring it more certain and benefici- 

J. II. Of the Nature, Motion and Effects of Light, particu- 
larly that of the Sun and Comets. III. An 2 Expli- 
cation of Memory; how the Organs made uſe of by the Mind, 
in its Operation, may be — underſtood, IV. An 
Hypotheſis and Explication of the Caule of Gravity, or Gravi- 
tation, Magnetiſm, exc. V. Diſcourſes of Earthquakes, their 
Cauſes and Effects, and Hiſtories of ſeveral: Yo which are 
aanex'd, phyſical Explications of ſeveral of the Fables in Ovid's 
Metamorphoſis, very difterent from other Mythologick Inter- 
preters. VI. LeQtures for improving Navigation and Aſtrono- 
my, with the Deſcriptions of ſeveral new — uſeful Inſtruments 
illuſtrated with Sculptures. To theſe Diſcourſes are prefix'd 
the Author's Life. By Richard Waller, R. S. Secr. Folio. 

Phyſico-Theology : Or a Demonſtration of the Being and 
Attributes of God, from his Works of Creation, with large 
Notes, and many curious Obſervations, by W. Derham, Canon 
of Windſor, and F. R. S. the ſixth Edit, 8v0. 1723, 

Mr. Derham's Aſtro-Theology : Or a Demonſtration of the 
Being and Attributes of God, from a Survey of the Heavens, 
with Cuts, the fifth Edit. 8 vo. 1726. 

Philoſophical Letters between the late learned Mr, Ray, and 
ſeveral of his ingenious Correſpondents, Natives and Foreign- 
ers, To which-are added, thoſe of Francis Willouzhby, Eſq; 
The whole conſiſting of many curious Diſcoveries and [mprove- 
ments in the Hiſtory of Quadrupeds, Birds, Fiſhes, Inſects, 
Plants, Foſlils, Fountains, Cc. publiſh'd by Mr. Derham, ve. 
1718, 

"The Wiſdom of God manifeſted in the Works of the Creati- 
off. In two Parts, viz. The Heavenly Bodies, Elements, 
Meteors, Foſſils, Vegetables, Animals, (Beaſts, Birds, Fiſhes, 
and Inſects) more particularly in the Body of the Earth, its 
Figure, Motion and Conſiſtency in the admirable Structure of 
the Bodies of Man, and other Animals; as alſo in their Gene- 
ration, ec. With Anſwers to ſome Objections. By John Ray, 
late Fellow of the Royal Society, The eighth Edition, $v0. 
1722. 5 
Mr. Ray's Three Phyſico- Theological Diſcourſes, concerning, 
I. The primitive Chaos, and Creation of the World, II. The 
general Deluge, its Cauſes and Effects. III. The Diſſolution 
of the World, and future Conflagration, Wherein are largely 
diſcuſſed, the Production and Uſe of Mountains; the Original 
of Fountains, of formed Stones, and Sea-Fiſhes Bones and 
Shells found in the Earth; the Effects of particular Floods, and 


Inundations of the Sea, the Eruptions of Vulcano's ; the Na- 
ture 
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ture and Cauſes of Earthquakes, Alſo an Hiſtorical Account 
of thoſe two late remarkable ones in Jamaica and England, 
With practical Inferences. The fourth Edition, Illuſtrated 


with Copper Plates, 8v0, 1721. „ 
The Philoſophical Works of the Honourable Robert Boyle 


| Eſq; abridg'd, methodiz'd and diſpos'd under general Heads 


of Phyſics, Statics, Pneumatics, Natural Hiſtory, Chymiſtry 
and Medicine. The whole illuſtrated with Notes. Containin 
the Improvements made in the ſeveral Parts of Natural and 
Experimental Knowledge ſince his Time. In three Volumes 
in 4to, By Peter Shaw, M. D. 1725. | 
The Religious Philoſopher, or the right Uſe of contemplat- 

ing the Works of the Creator, I. In the wonderful Structure 
of Animal Bodies, and in particular, Man. II. In the no leſs 
wonderful and wiſe Formation of the Elements, and their vari- 
ous Effects upon animal and vegetable Bodies. And III. The 
moſt amazing Structure of the Heavens, and all its Furniture, 
deſign'd for the Conviction of Atheiſts and Infidels. In two 
Volumes. Throughout which, all the late Diſcoveries in Ana- 
tomy, Philoſophy and Aſtronomy; together with the various 
Experiments made uſe of to illuſtrate the ſame, are moſt co- 
piouſly handled, by that learned Mathematician, Dr. Nieuwen- 
zyt ; tranſlated from the Low Dutch, To which is prefix'd, A 
Letter to the Tranſlator, by the Reverend J. TI. Deſaguliers, 
L. L. D. F. R. S. The third Edition, adorn'd with Cuts, 40. 
1724. | 

A Natural Hiſtory of Engliſh InſeQs, illuſtrated with a hun- 
dred Copper Plates, curiouſly engraven from the Life; and 
(for chofs who deſire it) exactly coloured by the Author, Elea- 
zor Albin, Painter. To which are added large Notes, and 
many curious Obſervations. By V. Derham, Fellow of the 
Royal Society, 4#0. 1724. 

Optics; or a Treatiſe of the Reflections, Refractions, Is 

flections, and Colours of Light. The third Edition, corrected, 
by Sir Iſaac Newton, Kt, 3 vo. 1721. 


Lately publiſyd, for January, 1726. (being the 
Thirteenth ) | 


New Memoirs of Literature; containing an Account of new 
Books, printed both at Home and Abroad; with Diſſertations 
upon ſeveral Subjects, miſcellangous Obſeryations, exc. to be 
continued Monthly. By the Author of the former Memoirs. 
8 vo, Price 15. each. a 


